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Rulky cargoes are no embarrassment to the new Argosy freightercoach. These 
eight Morris Mini-Minors were driven into the freight hold and out again in 
minutes — thanks to the Argosy’s double-end loading plan. Unobstructed 
fuselage and ‘Rolamat’ quick-loading system make the Argosy ideal for 
vehicle exports. The Argosy takes 15 C.K.D.. (completely knocked down) 
Triumph Heralds! A development of the Argosy-the A.W.670-accommodates 
six large cars in the freight hold and thirty passengers on an upper deck. 


THE ARGOSY BRINGS THE COST OF AIR FREIGHT DOWN TO EARTH 


HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1 
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for 
dispensing 


British Oxygen make and supply low-loss- 
rate vacuum insulated storage tanks and 
portable dispensers for liquid oxygen, 
nitrogen and other liquid gases. 


JULY 29, 


These units have been specially constructed 
for ease in handling and operation...part ofa 
wide range of equipment designed by British 
Oxygen for the needs of aircraft operation. 


BRITISH OXYGEN AVIATION SERVICES (0. 


BRIDGEWATER HOUSE, CLEVELAND ROW, ST. JAMES'S, LONDON, S.W.1, WHITEHALL 9777 
CO-ORDINATING THE AVIATION ACTIVITIES OF THE BRITISH OXYGEN GROUP 


Second class postage paid at New York, N.Y. 
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.pvison of GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600.Coronado service will be TWA, DELTA, REAL-AEROVIAS (Brazil), SWISSAIR, S.A.S., 
AMERICAN, C.A.T. (Formosa), AVENSA (Venezuela), JAL (Japan). 
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Designed to operate at system pressures of 3,000 p.s.i., 
Palmer Parmatic Filters are now in full production; 

they have been chosen by English Electric because of the 
considerable weight and space advantage in 

relation to their capacity, and because they are unaffected by 
extremes of operating temperatures. 


The filter medium is fabricated from Parmesh, an extremely 
fine stainless steel cloth suitable for use with all 
hydraulic fluids, including DTD. §85, ““Skydrol”, and DP.47. 


Palmer Aero Products Ltd 


Penfold Street, London N.W.8 
Tel: PADDINGTON 8822 


: ; E ; = fc E : =: og =) eee 
: 7 2 == = 2a - S =a > = acs. 5 + a i Oe ag * 
a F E . 
cae ose 
aoe 
3 2 
ee 2 
ex: 
roe 
2 a 
Pe 
| ~ eS. 
ia 
ah 
bs 
Ae 
: i - 
ae 
7 Fr; 
2 Oy 
: ae a 
icone. 
= 
7 - ae 
pote 
j : a 
= “Lt 4 
is foree < 
a ; _ -¥ 
a és oe = : oe 
+ eh om: ~~ oS 
ae . 2 hee 
oe i “. wh 
(| ie = gr " ee 
. ate mn ie a . aa 
3 an atone oo 
; i as 
: . = — St ve A ne oo Dag 
ag emo roan 3 > enaaipiaomeaeuneimpsatoen eres 
x oe ——— a a 2 en 
rer pees ee wearer eo 458 
~ —nene oe nn ll See 
a a= b— - ~ “ fe 2 
a a pees re 7 
mone mp ; eee ian a - ta 
: ape —_—— ne E — ce 
“e = . — . ~" saapenaniammannemety -c-aasapeasannanaemnsaaiaaaetanatiey spabumapanponces , ge SM 
~ ‘i aan nese a = — ge 
: oe a = = —— ee 
| ae ohne tipster — ml hn eat arom nanan re 
ft <p hoees S lelbupieecieh-ontetemnoctreenesteens-aascivsemeesersonet ——nerangn ve Pe) 
a es Se — 1th 
| ceapoern —oaao tena ~¢ 2 tient tai 
- 3 — me tee more - Rane tle 
~ ie ~ = Sy 
= 4 - — 7 apes: 
- eae petemeremen ~ : eae 
Pa <> ag 
= gt SB 
= | a ae 
@ . tag 
~ oe ne Saget 
> in tg 
: as - 
2 ete 
ae) mo? mo 
igs 
‘5 aS 
$7, 
; = seh 
~ oe 
: Peg rs 
hea 
| ee 
a: 
pate 
‘ . ‘RATS 1 7 AW als 1’ oo ae 
; 2 ie 
in full production for the BAAR NIMAAAMNHL es 
: 4. jhh Jub ie 
bie 
pe a 
Ripa 
* 3°5: hagas 
" } ents 
: } Pa . Dade 
tn 5 ae. 
| sabe. a. 
mm Ge! <ahP «4 ae 
- ; ? (ae 3 = =£% 
| aa aes 
Ba 4 5 28 
= . oe : : ee Pe 
| a " ae 
] ey 4 : 7 a i? 
(= = aR. me 
i “Ne 7 _— ee 
: i + Barmanie eel ve: a 
: 3 el on Bis i 
: : A 
jee aie wae ag . Ss 3 
i : ae E ian 4 
‘ J f 1p" 
] me ; a 
1 vs et 
3. 
14 6/3206 - a Amy 
ot “*, 
=e : 7 _ oe 
og 
Sih pe 
ery 
ci its 
} roe 
if ne 
- "hide os ee 
| 2 tg 
< oo ie eed 
ed ae, ie e's a i ie 


THE AEROPLANE 
and ASTRONAUTICS 


Quite a lot these days. and more 

all the time. Today Hurn Airport is the 
headquarters of Airwork Services 
Limited who have a nation-wide network 
of branches. A specialist technical 
organisation, they offer an unrivalled 
service to meet all the varied demands 
of aviation—and have been doing so 
since 1928. The entire industry is their 


customer: the manufacturers and the 


operators, both civil and military. Here 


are some of the main activities carried 
on by Airwork Services at HURN: 


AIRWORK 


JULY 29, 1960 


AIRCRAFT ENGINEERING DIVISION 

Responsible for numerous airline maintenance contracts for operators in 
all parts of the world. Its activities include manufacture and provision of 
spares, modifications, repair schemes, crash reclamation, major 
overhauls, and the provision of on-site working parties at home or abroad. 
With an uninterrupted history of over 25 vears on military work, it has 
extensive contracts on aircraft for the British Government and 

many foreign Governments. 

DESIGN ORGANISATION 

This fully-approved unit handles design, drawing, and experimental 
flight testing for many U.K. aircraft manufacturers. It covers all aspects 
of structural and associated work and has particular experience in 
Electronics, Radio, and Instrumentation. 

RADIO DIVISION 

Supplies all types of radio and navigational equipment and acts as a 
consultant on all communication problems. Also undertakes installation, 
overhaul, maintenance, and modification work on airborne equipment 
and airfield communication systems. 


SERVICES LIMITED 


35 PICCADILLY W.1 - Tel: REGent 8494 and Bournemouth (HURN) Airport, Hampshire - Tel: curistchurch 2732. 


o ee 5 a, 
oer 2 
ia ) 
mire 
ae 
" meg 
hg ee 
2 ot 
. & 
ay *2}, 
th. le ~ 
Mg Vie 
ea 
Rea kgs A 
Se Mae 
ee 
es ele 5 
ao 
sa LS 
=. 
a ‘ 
Pa 
i , / 
eer 
pete 
Oo ka 
e ah a f ‘ 
ar ret : come, 2 
Bee aeons 4 
ar : ¥ - 
pie 
ay ae 
a hae 
‘ee bat 
dir 
4) 
tt 
Bas ; 
‘2 7 | 
a » 
aN 
et = 
a ney mn 
ee 
Oe es — — r 
Bi Ve — J => | 
hes — ~~ . 
hog : = ° 
nape «4 , “a i 
i NSN } = . <Fiie 
an "% ; ‘. es = ; 
ee. \ ai 
Gi 3 -_ a ne? 
Nike ‘ ~~ . 2 
rave ie . 
Si 3 ” ah ™ i ; : 
ay. 2 3 " ER <4 —* 
Ne 4 é -— o-c ‘. 
es os 7 7 3 —_ 4 
i Gey >: > . . Fe: -~ 4 
ato 
fe? 
as. 
ee. 
Cee 
Be Sate 
es: he ¥< 
Capes i 
eeu cay 
OT aN ' 
ae | 
eae 
J § : 
ss | 
a he . | 
“Ae 7 i] 
A ie 7 
man eee ! 
he ee ‘| 
pas | 
a ae ae 
BAP sy x58 : 
By ¢ 
ae Pp | iM 
Se 
aliens | 
pees 
Me Po ee | 
- ; 
pe a iG 
+0 crc'a/2 i 
Be 5 ol 
Laan! { 4 
ane ; 
a ee 
a eae =. | | 
’ i: é 
od * : , e ¥ i a ee be 
BRS ee. ‘3 RS Soe ae omen ek ae 


THE AEROPLANE 
and ASTRONAUTICS 


ical 


Bry 


ae 


The powered flying control unit illustrated operates 
the ailerons of the Blackburn NA.39 strike aircraft, 
in which low-level precision control is an essential 
requirement. It consists of a tandem ram controlled 
by rotary valves. Separate hydraulic supplies to the 
two sides of the ram ensure duplication, and the unit 
embodies an integral autostabilizer/auto-pilot actuator. 


BOULTON PAUL AIRCRAFT LTD. 


WOLVERHAMPTON, ENGLAND 
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WHATS. IT LIKE OUT THERE? 


WITH The U.H.F. Receiver 


The U.H.F. Receiver was developed originally for use in high information capacity 
telemetry systems. Its high performance enables it to handle signals from satellites 
and even radio stars. 

BUT IF YOUR PROBLEM IS DOWN TO EARTH 

The U.H.F. Receiver can be used for data handling systems. It is a vital part in any 
radio information or control link in modern processes. 


FEATURES 
* Wide band width 
* Low noise 
* 420/470 Mc/s. operating frequency band 
* 19” panel mounted case 
* R.F. heads and I.F. strip available as 
separate units. 


ARMSTRONG WHITWORTH EQUIPMENT uaucctecote, GLOUCESTER. TELEPHONE 67011 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., COVENTRY, ENGLAND. MEMBER OF HAWKER SIDDELEY AVIATION 
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August 31, 1959, saw the maiden flight of this 
brilliant little transonic trainer. Designed spe- 
cifically as the new advanced trainer for the 
R.A.F., the Gnat first took the air in the hands 


of Folland’s Chief Test Pilot... on the exact 
contract date agreed two years before with the 
Ministry of Supply! Simple, compact and de- 
lightful to handle, its tandem seating affords 

an excellent all-round view for both 


pupil and instructor. Docile and for- 
giving to inadvertent mishandling, the 
Gnat will give pilots the thorough 
training, confidence and experience 
which they need to fly the most ad- 
* vanced operational fighters of the day. 


new transonic 2-seater now standardised as R.A.F. advanced trainer 


The Folland Gnat Trainer built by 
HAWKER SIDDELEY AVIATION > 32 Duke Street, St. James’s, London, S.W.1. 
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Polaris and the Troop-carrier 


No rocket launching in recent months has had a fraction of the 
effect on the public mind that has been scored by the U.S. Navy’s 
successful demonstration of the submarine firing of Polaris. It will 
add to the heat already engendered by the controversy raging regard- 
ing the relative merits of Polaris and Skybolt. In this context the use 
of the term troop-carrier may be thought to have some connection 
with the theory, now much in favour, that troop-carriers rather than 
bombers should be used to ensure airborne launchings of Skybolt. 
However, in our view, the present events in the Congo have provided 
telling evidence of the vital role which troop-carriers have to play in 
the world of the present day. Figures, available from the Air Ministry 
and reported in this issue, show how many people can be moved, 
safely and expeditiously by how few aeroplanes. 

And this is the context in which attention needs to be given now to 
the equipment of R.A.F. Transport Command. The ability to move 
large bodies of troops or refugees about the World is likely to become 
more, not less important in this nuclear age. Present indications are 
that the Cold War will go on, not out. And the pressures of the 
Cold War are exercised through the lives of the ordinary people, the 
common man if you like. To deal efficaciously with the movement of 
refugees or the welling up of riot one needs well-trained troops and 
to move these about, the United Nations need plenty of high-speed 
large-capacity troop-carriers. These under present arrangements have 
to be loaned to the U.N. by the countries which own them. When the 
breakdown of law and order occurred in the Congo, the nations that 
had aircraft available lent them to the nations which had none. 
Hence the strange consortium of effort in which troops from 
Ghana were moved by the R.A.F. and by Aeroflot: we don’t say the 
aircraft were actually flown side by side, they certainly were parked 
that way. 

It seems certain that R.A.F. Transport Command needs more 
aircraft to look after this aspect. Another way we suppose would be to 
build up an Air “Mercantile Marine” to be operated by the 
Independents. Such aircraft would be available on call to Mr. 
Hammarskjéld. 


Airports For Executives 


An unhappy example of gamesmanship is to be discerned in the 
answer recently given to an inquiring Member of Parliament who 
had attempted to initiate a discussion about London’s lack of a 
suitable airport for executive aircraft. He was reminded, reports 
Hansard, of the number of airfields available within a radius of 25 
miles. It is surprising that any Minister with experience of London’s 
traffic problems should think distances are of much significance in 
this context. It is the time that elapses between getting in, or out of, 
the aeroplane and getting to one’s office that is decisive to an 
executive, A journey of 25 miles on the present inadequate road system 
can be so time-consuming as to render the time saved by an air trip 
of no attraction whatsoever. 

If we cannot be allowed to retain airfields of the convenience of 
Feltham, Heston, Hendon and Croydon, let us beg the Government 
to take practical steps to open throughways to the airfields. 
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Matters of Moment 
The R.A.F. Plays Its Part 


IRCRAFT of Royal Air Force Transport Command were 

made available to the Ghana Government to contribute 
towards the airlift of about 1,500 Ghana troops and police 
together with their vehicles between Accra and Leopoldville, 
lus 100 tons of stores, as part of the requirements for the 
United Nations Force in the Congo. 

The aircraft consisted of three Comets of No. 216 Squadron, 
Lyneham (Wg. Cdr. R. G, Churcher, D.S.0., M.V.O., D.F.C.); 
two Britannias from Lyneham (shared by Nos. 99 and 511 
Squadrons, under Wg. Cdr. W. E. F. Gray, A.F.C., and Wg. Cdr. 
A. W. G. le Hardy, O.B.E., respectively); and three Beverleys 
from Abingdon—two from No. 53 Squadron (Wg. Cdr. B. W. 
Taylor, D.F.C.) and one from No. 47 Squadron (Wg. Cdr. V. H. 
Hemming. M.B.E.). 

The first aircraft into Leopoldville was a Comet; the other 
two Comets flew out from the United Kingdom on Jly. 16 and 
17, the Britannias on the 18th, one Beverley on the 19th, via 
North Africa, and the two other Beverleys on the 20th, flying 
by way of the refugee centre which had been set up at Pisa, 
Italy. On the way out the Comets and Beverleys carried a 
total of 68,800 Ib. of bully beef and dried milk to Pisa and 
Accra. 

From Accra the aircraft were engaged on flying troops and 
their equipment to Leopoldville (1,120 nautical miles) and up 
to Jly 22, when the airlift ended, except for the transport of 
further vehicles and stores, 1,239 troops had been carried, plus 
27 tons of freight and four vehicles. 

The first Comet returned to Lyneham on Jly. 21 with 33 
British and Belgian refugees. 

In addition to the aircraft from the United Kingdom, Hastings 
aircraft from Cyprus and Kenya, and some more Beverleys 
from Aden, were employed in airlift operations. On Jly. 16, 
Hastings of No. 70 Squadron, Middle East Air Force, flew to 
Juba by way of El Adem and Khartoum and brought out 55 
Cypriot refugees, and four other Hastings flew from Eastleigh, 
Nairobi, to Stanleyville. A total of 21,000 lb. of food was 
flown in to Stanleyville by the Hastings on Jly. 20-21, and 103 
refugees of various nationalities were evacuated. 

The Beverleys from Kenya took in 13,000 Ib. of food and 
Red Cross supplies to Stanleyville on Jly. 16 and flew out 
with 50 British and 50 Belgian refugees; other refugees were 
flown to Entebbe. 

During the operation the three Comets flew 113 hr. 20 min.; 
the Beverleys (from the United Kingdom) 83 hrs. and the 
Britannias 70 hrs.—a total of 266 hrs. 20 min. 


The Significance of Polaris 


SIGNAL event in the development of ballistic missiles 

occurred on Jly. 20 when a Polaris IRBM was launched 
from the American nuclear-powered submarine, “ George 
Washington.” When the firing took place, the submarine was 
cruising at a depth of about 90 ft. some 30 miles off the coast 
of Cape Canaveral. 

Shot out of its launching tube in the submarine by com- 
pressed-air, the missile broke surface in a plume of spray, its 
first-stage engine igniting automatically as it cleared the water. 
Having emerged at an angle, it appeared to straighten up into 
a vertical climb before being programmed towards the 
appointed target area 1,100 miles downrange, north of Puerto 
Rico. Watchers on the beaches around Cape Canaveral clearly 
observed the missile’s vapour trail as it disappeared from view. 
The first and second stages were reported to have separated at 
about 70 miles altitude after some 55 seconds. 

Shortly after the historic launching, the U.S. Navy announced 
that the missile had impacted in the target area and that “ the 
launching and test flight were evaluated as successful in meeting 
all the test objectives of a live missile launched from beneath 
the surface of the ocean and guided flight to a preselected 
impact area.” 

ater, the Navy announced the firing of a second Polaris 
which apparently followed the same trajectory as the first. 

Development of Polaris has been rapid and spectacular. 
Over the past two years there have been nearly 70 firings of 
various test-vehicles. Launchings have been made from land 
siies—both conventional pads and tubes—from tubes submerged 
in the sea on platforms simulating the motion of a submarine. 
and from the trials ship. U.S.S. “ Observation Island.” The 
submarine “ George Washington” itself has launched many 
dummy rounds. 

In full operational service, the U.S. Navy: expects to have a 
fleet of some 40 to 50 missile-launching submarines operating 
in strategic areas throughout the World. Of these. nine are 
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SHORT VISIT.—Vice-Admiral L. G. Durlacher (centre) Deputy 
Chief of Naval Staff, visited Short Brothers and Harland at 


Belfast recently. With him are: Mr. H. G. Conway, joint 
deputy managing director and chief engineer and, extreme 
right, Mr. F. H. Robertson, the company’s chief designer, light 
aircraft, whose latest project is to be revealed at Farnborough. 


built or building, including two already in commission. The 
first will go into service with the Atlantic Fleet next year. 


Ensuring High Quality 
NEW home for the Esso Petroleum Company's technical 
sales department was formally opened on Jly. 21 by the 
company’s chairman, Mr. H. C. Tett. This is at Feltham, just 
outside the London Airport boundary, where the department 
now has some first-class laboratories and test houses and plenty 
of room for future expansion. 

Previously located in the Esso Vauxhall plant, the technical 
sales department is part of the marketing section of which it is 
one of the largest components. When we visited Feltham last 
week, Dr. W. E. J. Broom, manager of the department explained 
that basically it is a service unit, one of the main functions of 
which is to safeguard and improve the quality of the company’s 
various products and to match their quality to the requirements 
of the industry and the market in the U.K. 

This means that the department works in very close association 
with the Esso Research organization with the U.K. refineries 
and the various marketing divisions. In addition to this impor- 
tant task of current quality control the department also devotes 
a great deal of effort to looking ahead to plan what qualities 
will be required in the future. 

Although the laboratories at Feltham deal with the whole 
range of products and the industries concerned, the aviation 
community provides a considerable proportion of its work 

During his speech at the opening ceremony Mr. Tett said 
that in the past 10 years Esso had spent more than £80 million 
on building and expanding the refineries at Fawley and Milford 
Haven. Much of this expenditure, he went on, has been devoted 
to improving the quality of the company’s various products. 
Quite clearly, in its fine new home the technical sales department 
will continue to play an increasingly important part in this. 


Missile and Aircraft Progress 


URRENT status of a range of missiles and aircraft was 

surveyed by the Minister of Defence, during the Parlia- 
mentary defence debate on Jly. 20. Discussing the Skybolt 
air-launched ballistic missile, Mr. Watkinson said: “We are 
now negotiating a firm agreement with the American Govern- 
ment which will ensure us a supply of these missiles, provided 
that the missile works.” He also revealed that “ the first flying 


trials of the missile will take place early next spring.” 
Speaking of the Mk. I Blue Steel stand-off bomb, he said: 
“ What I want to see is a steady improvement in the range of 
this weapon, which may therefore increase its value and validity 
and keep it valid over a rather longer time scale to meet 
expected improvements in enemy defence.” 
Other points made by Mr. Watkinson were that production 
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orders had been placed for the Blackburn N.A. 39 naval strike 
aircraft and for the Armstrong Whitworth Seaslug surface-to- 
air missile for the Royal Navy. The first Avro Vulcan 2 had, 
he said, been delivered this month. The first squadron of 
English Electric Lightnings was now forming; these aircraft 
were being armed with de Havilland Firestreaks and later with 
an “ improved ™ weapon. 


\viation in Parliament 
ROJECTS selected for Government approval, light aircraft, 
new specifications, agreements between the Corporations and 
Independents, low-flying (and how difficult it is to judge), private 
flying, London, have all figured in Parliamentary discussion over 
the past three weeks. 

Approved projects.—The Government have, Mr. GeorGce STRAUSS 
(Lab., Vauxhall) was told, decided in principle to support the 
D.H.121, the Argosy, the V.C.10, and the Super V.C.10. This assist- 
ance will be on the lines indicated in Mr. Sandys’ statement of 
Feb. 15. The terms of the necessary contracts are being worked 
out with the firms concerned. The Minister has also examined with 
the industry various other projects which might in due course merit 
support but on which it was still too soon to reach final decisions. 
He will give further information when the contracts have been 
settled. 

He was pressed by Sir ArTHUR Vere Harvey (Cons., Macclesfield) 
to give information about new types of aircraft to be developed— 
the vertical take-off aircraft, for instance. This was, said Sir Arthur, 
what the industry was waiting for ; at the moment the industry was in 
the dark. Mr. Sandys replied that he did not think the industry was 
in the least in the dark. He had had the fullest discussions with its 
representatives and had asked them for any proposals they might 
have with regard to more forward-looking projects. Support for the 
Britannic, he added to assuage the fears of Mr. McMaster (UU, 
Belfast E.), would naturally continue. On the vertical take-off air- 
craft, there was a research contract for the further development of 
the idea 

Light aircraft.—The Ministry of Aviation and the Air Registration 
Board were now developing simplified airworthiness requirements 
for the certification of light aircraft under 6,000 Ib. in weight, includ- 
ing ultra-light aircraft, Mr. Rippon told Mr. CotLtarp (NLU, Norfolk 
C). Proposals from The Popular Flying Association were still awaited 

Independents, agreements.—Mr. Sandys refused the proposal of 
Mr. CHETWYND (Lab., Stockton) that he should give a general direc- 
tion to the Air Corporations to publish all agreements entered into 
with independent airlines for a sharing of routes and traffic. It was 
for the airlines themselves to decide whether these commercial agree- 
ments should be published. 

Low-flying.—Just to show how difficult it is, Mr. Sandys told Mr. 
MICHAEL Stewart (Lab., Fulham) that two aircraft which he (Mr. 
Sandys) thought were flying too low, were in fact well above the 
minimum permitted height. This, he said modestly, went to show 
how little reliance could be placed on estimates of height made by 
inexperienced observers. 
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Private flying, London.— Mr. Hector HuGues (Lab., N. Aberdeen), 
who complained that London was the only capital city in the World 
with no airport for private light aircraft, was reminded by Mr. Sandys 
that the aerodromes available for private aircraft in the vicinity of 2 
London, included, within a 25-mile radius, Denham, Leavesden, 
Elstree, Panshanger, Stapleford Tawney, Biggin Hill, Fairoaks and 
Gatwick. It is difficult to avoid the comment that—in modern traffic 
conditions they might as well be cn the Moon 
Altimeters. A Committee set up in Feb., 1959, to investigate the 
design of altimeter faces and mechanisms has formulated the require- 
ments for a new instrument, Mr. Sandys told Mr. Rankin (Lab., % 
Govan). Samples are being produced for evaluation by the Institute 
of Aviation Medicine in flight simulators and operation aircraft. 


R.A.F. Radar Pioneer 


HE untimely death on Jly. 17, through misadventure, 

of Air Marshal Sir Raymund Hart, K.B.E., C.B., M.C., has 
robbed the Radio Industry Council of a distinguished director 
and one who, until his retirement at the end of 1958 from the 
Royal Air Force, played a particularly noteworthy part in 
building up the signals strength of that Service. 

Born in 1899, he joined the R.F.C. in 1917 and won his 
M.C. for his part in an historic air victory in which one R.E.8, 
attacked by four enemy fighters, brought down three of them. 

After getting his A.R.C.S. in Physics at Imperial College, 
London, Raymund Hart rejoined the R.A.F. in 1926. His long 
association with radar began at Bawdsey in 1936. He was . 
the first R.A.F. officer to be closely associated with 
Watson-Watt and as such was responsible for ensuring the 
incorporation of Service requirements in a practicable system. 

In April, 1941, he went to the Air Ministry as Deputy 
Director of Radar and in December, 1942, to Fighter Command 
as Command Signals Officer. 

He was a pioneer in the establishment of the Ground Control 
Interception stations which became so important when the 
Germans turned to night bombing. He was deeply involved 
from the aspect of operational requirements in the develop- 
ment of the airborne radar devices which put the night fighters 
on to their targets. 

In 1944 he was appointed Chief Air Signals Officer at ; 
SHAEF. After distinguished war service he became Director = 
of Technical Policy at the Air Ministry in 1947. After two : 
years as A.O.C. of 90 Group, he became Director of Engineering 
for four years. The last three years of his service he was 
Controller of Engineering and Equipment at the Air Ministry. 
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CONGO AIRLIFT.—Russian aircraft played a vigorous part in the 
airlift to and from the Belgian Congo last week. Here, three 
Ilyushin !L-18s are at Ciampino airport, Rome, on Jjly. 19, en route 

for Leopoldville. In front is a Hunting Pembroke. ; 
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and ASTRONAUTICS 


Matters of Moment... . 


No Decision on Supersonies and Space 


R. DUNCAN SANDYS, the Minister of Aviation, gave 

non-committal and stop-gap answers last Monday to 
Parliamentary questions about the development of a supersonic 
airliner and the sponsoring of a British space-research pro- 
gramme. Although a definite decision on both is a matter of 
urgency, it seems unlikely that further statements on these 
subjects will be made until after the Parliamentary summer 
recess, which ends late in October. 

On the supersonic transport Mr. Sandys said: “As the House 
knows, the principal airframe and aero-engine groups were 
asked last year to make a general assessment of the feasibility 
of developing a supersonic airliner. 

“ The Government have examined these reports and are now 
ready to consider proceeding a further stage. This will involve 
selecting one of the two airframe groups and one of the two 
acro-engine groups to pursue the work of detailed design. 

“ My department is discussing with the four companies con- 
cerned the financial and other terms on which the project might 
be undertaken. The decision to proceed further will depend 
partly upon the outcome of these discussions. 

“Assuming that agreement is reached, design contracts will 
be placed with the chosen companies, which will be asked to 
explore further with appropriate foreign firms the possibilities 
of collaboration.” 

This statement suggests that companies will be expected to 
contribute to development costs; protracted negotiations on this 
point are likely. 

Answering a question about the space programme, the 
Minister said, “The Government have been studying the 
scientific, technological, commercial and other benefits which 
might be derived through space research, together with the cost 
in money and resources. 

“The results of these studies are being communicated to the 
Australian Government, with a view to discussing with them 
fully all aspects of the problem. A Minister will go to 
Canberra for this purpose.” 


The B.O.A.C. Year 


TOTAL deficit, after providing for all interest charges, 

of £833,795 is shown in the B.O.A.C. accounts for the 
1959-60 year. This figure compares with a deficit of £5,179,420 
in the previous year, so the position was improved by more 
than £4 million. On B.O.A.C.’s operations alone, an operating 
profit of £4,300,573 was recorded—the highest ever—and this 
left a surplus of £277,813 after payment of £4,022,760 interest 
on capital. The associated companies incurred a loss of 
£639,188 which with interest payments of £472,420 gave a total 
deficit of £1,111,608. It is the difference between this figure 
and B.O.A.C.’s own profit which gives the overall loss. 

Improvements were recorded during the year in almost all 
respects. Apart from the Corporation’s own record operating 
profits, the associated companies more than halved their overall 
deficit from last year’s figure of £3,094,769. Details of 
B.O.A.C.’s commitments in respect of these various companies 
are briefly summarized below. 

The increased capital investment in new B.O.A.C. aircraft 
led to a sharp rise in interest on capital from £2,927,774 in 
1958-59, this year’s total of £4,022,760 representing an average 
interest rate of 4.32%. 

For the first time, B.O.A.C. carried more than half a million 
passengers in the year. The total was 587,372, and the average 
distance travelled by each passenger on B.O.A.C. service was 
3,125 miles. Capacity offered increased by 25.8%, but most 
of this was attributable to larger and faster aircraft so that the 
increase in flying hours was negligible. The addition of routes 
across the Pacific and to South America led to an increase of 
18,507 miles in the unduplicated route mileage, which is now 
105,255 miles. 

The break-even load factor on B.O.A.C. services was reduced 
in the year from 60% to 55%, and operating costs are now 
about 6d. a ton-mile less than three years ago. Compared with 
1958-59, costs were improved by 2.6d. (or 7.3%) per capacity 
ton-mile. This improvement included a reduction of 1.5d. in 
engineering costs alone, for the second year in succession. 

During the year under review, B.O.A.C. was prevented for 
more than four months from implementing its plan to operate 
a service across the Pacific. This delay, it is estimated, cost 
£700,000 in unabsorbed fixed expenses of services not operating. 
The report also warns that further losses may be incurred in 
1960-61 or later, from the sale of the 10 DC-7Cs which have a 
book value of £5.9m. The Corporation is committed to sell 
these when the Boeing 707s have been delivered, but believes 


REVOLUTIONARY BOMBER.—Details of the Mach-3 B-70 
bomber are revealed in these North American photographs of a 
scale model. Although there was a cut-back in the B 70 pro- 
gramme last year, Congress has now voted funds for its active 
development as a bomber for U.S.A.F. Strategic Air Command. 
The aerodynamic efficiency of this aircraft depends on shock- 
waves from its under-slung engine nacelle interacting with the 
undersurface of the wing to give a good lift/drag ratio during the 
cruise. Information about the B-70 was published in our issues 
of last week, and Feb. 19 and Oct. 30 last year. 


some or all of the capital loss might be avoided if the DC-7Cs 
were allowed to continue in operation, especially for long-range 
charters. The 1960-61 results will also be adversely affected, 
says the current report, by the delay in introducing Boeing 707s. 

Sir Matthew Slattery takes up his appointment as B.O.A.C.'s 
new full-time chairman today (Jly 29), it having been Sir 
Gerard dErlanger’s last task to introduce the 1959-60 Report 
and Accounts. Further details and comments on the report 
will appear in our next issue together with an article examining 
B.O.A.C.’s position and prospects in World air transport today 

Results for the individual associated companies were as follows: 

Aden Airways, Ltd.—A profit of £58,790, an improvement of almost 
100% on the previous year. 

Bahamas Airways, Ltd.—B.O.A.C. Associated Companies’ share 
of its net loss was £15,748, an improvement of £96,430 on the 
previous year. 

Borneo Airways, Ltd.—B.O.A.C. A.C.s’ proportion of its net loss 
amounted to £9,013, an improvement of £8,654 on the previous 
years. 

British West Indian Airways, Ltd.— Although its revenue has shown 
a steady increase in recent years this year’s operations have resulted 
in a net loss of £618,335. 

_Fiji_ Airways, Ltd.—B.O.A.C. A.C. took up a third interest in 
Fiji Airways, Ltd., in January, 1960, at a cost of £54,176. 

Ghana Airways, Ltd.—No provision is made by B.O.A.C. A.C. 
in respect of the financial results of Ghana Airways as any loss is 
met by the Ghana Government. 

Gulf Aviation Co., Ltd.—B.O.A.C. A.C.s’ share of the company’s 
net profit for the year was £23,540 compared with a profit of £13,078 
for the previous year. 

Hong Kong Airways, Ltd.—The operations of Hong Kong Air- 
ways ceased in July, 1959, when the company was sold to Cathay 
Pacific Airways. For the period April-July, 1959, and in circum- 
stances consequential upon the cessation of the company’s 
operations and sale to Cathay Pacific, a loss of £134,793 was accrued 
and is incorporated in the accounts of B.O.A.C. A.C. 

Kuwait Airways—The responsibility for this company and for the 
re-equipment and expansion of the scope of its operations was under- 
taken by the Corporation at the express request of the then Minister 
of Transport and Civil Aviation. After all financial provisions had 
been taken into account the loss suffered by the company amounted 
to £240,320 

Malayan Airways, Ltd.—B.0.A.C. A.C.s’ share of this company’s 
profit was £5,151 compared with a break-even result of the previous 
yeaf. 

Mideast Aircraft Service Co. S.A.—B.O.A.C. A.C.s’ share of the 
loss suffered by M.A.S.C.O. was £37,660. 

Middle East Airlines Co. S.A.—B.O.A.C. A.C.s’ share of profit 
was £17,020. 

Turkish Airlines (Turk Hava Yollari).—No details are available of 
this company’s financial results. 

W.A.A.C, (Nigeria), Ltd.—It is unnecessary for B.O.A.C. A.C. to 
make any provision in respect of the trading results of this company. 
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ry” ‘ 
lercentenary Survey 
J / 
ERONAUTICS is a fast-moving field in which science and 
engineering move hand-in-hand, but science has not always 
been in the lead. At times the engineering side has pointed 
out problems requiring a scientific solution. Science will not 
advance as fast in isolation as it does when allied to tech- 
nology. These points were made last Monday by Sir Arnold 
Hall, managing director of Bristol Siddeley Engines, Ltd., in 
a Royal Society tercentenary lecture 

Speaking on “ Trends in Aeronautical Science and Engineer- 
ing,” Sir Arnold surveyed the advances made in aerodynamics, 
structures and propulsion over the past 15 years, and forecast 
future trends in these fields. His remarks on aerodynamics 
formed the greater part of his talk. He said that as a result 
of the considerable advances made in aerodynamic theory, 
supersonic aircraft had a much higher degree of scientific 
backing than subsonic aircraft of the past, and their introduc- 
tion had caused fewer problems than was originally expected. 
A theoretical command of airflow had been gained up to a 
Mach number of 3. 

On hypersonics Sir Arnold referred to Newton's particle 
theory, but “ the honeymoon with Newton was a short one; ” 
high temperatures induced dissociation and ionization, and 
there were large interactions between the boundary layer and 
external flow. Magneto-hydrodynamics came into the picture 
By the interplay of aerodynamic and electrical effects, heat 
transfer might be reduced and the forces acting on a body 
could be affected. 

Discussing structures, Sir Arnold said that fatigue and creep 
still resisted full understanding. The trend in materials was 
to find alloys which would have better high-temperature, creep, 
fatigue and crack-propagation properties. Steels would be used 
increasingly. 

In the propulsion field jet engines were becoming smaller 
and lighter for a given thrust; this had resulted from a bette 
command of the flow aerodynamics within the engine and from 
better materials. The trend was towards larger mass flows and 
greater aerodynamic efficiency. Engines now had a thrust 
many times their own weight, and it had become reasonably 
efficient to use engines for vertical lift. 

Other future developments were the integration of propulsion 
and aerodynamics, as in the jet flap, and combustion at very 
high temperature; this gave the air-breathing engine a greater 
potentiality up to the limits of the atmosphere than was 
generally believed 


Joining the S.B.A.C. 


ROM the Society of British Aircraft Constructors comes the 
news that Mr. Adrian Liddell Hart has been appointed an 
assistant director of the Society. The official announcement 
states that “he will be specially concerned with economic and 
political trends, helping to formulate Society policy, and with 
the Society’s external relations.” 
A writer and broadcaster—specializing in political and 


MULTI-BLADE ROTOR.— 
Westland’s faired Westminster 
is now undergoing flight tests 
at Yeovil with this Sikorsky six- 
bladed rotor head. Object of 
the test is to investigate prob- 
lems associated with lift and 
blade stall at certain forward 
speeds. A description of the 
faired Westminster appeared 
in THE AEROPLANE AND 
ASTRONAUTICS for Jly. 22. 
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economic affairs—for a number of years, Mr. Liddell Hart was 
a Parliamentary Lobby Correspondent for the Westminster 
Press Group in London and Foreign Editor of the Canadian 
periodical, Saturday Night. Prior to joining the S.B.A.C staff 
he was head of the information department of the Federation of 
British Industries. Born in 1923, Mr. Liddell Hart was 
educated at Eton and King’s College, Cambridge. 


\eronautical Scientist 


S we briefly announced last week, Mr. H. E. Wimperis, 

C.B., C.B.E., who died in Edinburgh on Jly. 16, was 
Director of Scientific Research at the Air Ministry in the critical 
years from 1925 to 1937. In that capacity he was responsible 
in 1934 for the setting up of the Committee for the Scientific 
Survey of Air Defence which led to the establishment of the 
radio-location stations so vital to this ceuntry’s survival in the 
Battle of Britain. 

He played a distinguished part in the proceedings of the 
Royal Aeronautical Society whose president he was for the 
years 1936-38. He delivered the Wilbur Wright Memorial 
Lecture in 1932. in 1937 he visited Australia to advise on 
the organization of aeronautical research. A year later he 
became aeronautical adviser to the Council for Scientific and 
Industrial Research of Australia, 

Born in 1876, Harry Egerton Wimperis was educated at 
the Imperial College of Science and Caius College, Cambridge, 
where he graduated with honours in the Mechanical Sciences 
Tripos of 1900. As a Lieut.-Cmdr, R.N.V.R. he was from 1915 
to 1918 an experimental officer in the Royal Naval Air Service. 


Thirty-two Years with D.H. 


E regret to announce the death at his home in Hertford- 
shire on Jly. 22 of Mr. C. S. Thom. He had been ill 
for some time. 

Born in 1899, Clarence Stewart Thom served with the R.FC. 
during the First World War and subsequently spent 10 years 
with the Aviation Department of Shell-Mex, Ltd. Joiming 
the de Havilland sales department at Stag Lane in 1929, he 
made extensive sales tours abroad during the "30s. He became 
sales manager of the company in 1936. 

When the War began in 1939 he was closely concerned with 
the setting up of de Havilland’s repair organization at Witney 
and later inaugurated the Second Aircraft Group at Leavesden 

he was responsible for the building of the factory and its 
management—together with the subsidiary units. Towards the 
end of the War he took over the contract administration for 
D.H. manufacture and repair of aircraft, engines and propellers. 

In 1944, when the Engine and Propeller Divisions were in 
process of being re-formed as separate companies, Mr. Thom 
resumed his position as sales manager for aircraft. He was 
appointed to the board of the company in 1951 as sales director, 
a post he held until 1958 when he became associated with the 
affairs of the parent company. 
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Aviation News in General 


JETSTAR ORDER. — A_ Lockheed 
JetStar has been ordered, for mid-1961 
delivery, by SNAM S.p.A., a_ wholly- 
owned subsidiary of the Italian Ente 
Nazionale Idrocarburi. 


C-135 VARIANTS.—-Boeing company 
has proposed a series of special-mission 
versions of the C-135, now in production 
as a U.S.A.F. tanker. With the same 
dimensions as the Boeing 707-120, they 
would have a gross weight of 297,000 Ib. 
Proposals include airborne missile range 
station, electronic warfare officer trainer 
and air photo-mapping and surveying 
versions with J57-P-S9W turbojets and 
an airborne early warning and control 
version with TF-33 turbofans. 


RYAN REBUILD.—-Reconstruction of 
the Ryan Vertiplane has been authorized 
by NASA and is under way in the 
Ryan San Diego plant. This V/STOL 
deflected - slipstream research aircraft 
crashed last February. Before this it had 
made 21 successful flights, during which 
it had hovered at zero air speed, and 
made near-vertical take-offs after a 
ground run of only 30 ft. Conversions 
had also been made from hovering to 
forward flight. 


VICTOR 2 RECOVER Y.—The 
Admiralty stated on Jly. 25 that about 
half the wreckage of the Victor 2 which 
crashed last August off the Pembroke 
coast had been salvaged. Over 150,000 
pieces have been retrieved. It is expected 
that in all “ about 92.5% ” of the wreck- 
age will be salvaged. 


NEW HOVERCRAFT.—An artist’s im- 
pression of the Westland SR-N2 
Hovercraft project powered by four 
Blackburn A-129 gas-turbine engines. 
First announced at the end of June (THE 
AEROPLANE and ASTRONAUTICS, Jly. 1) 
the SR-N2 will accommodate 68 passen- 
gers, weigh 25 tons and cruiseat 70 knots. 


Commercial Aviation Affairs 


ETHIOPIAN 720s.—Ethiopian 
lines has signed a letter of intent to 


Air- 


purchase two Boeing 720B_turbofan- 
powered medium-range transports. Sub- 
ject to completion of financing arrange- 
ments, the aircraft will be delivered in 
Dec., 1961, and will probably have 110- 
seat mixed-class interiors. 


MORE FRIENDSHIPS. — Ansett- 
A.N.A. has increased its order for 
Fokker F-27s to nine, with a second 
repeat order for two. They are for 
delivery next spring and bring to 81 the 
total ordered from Fokker. 
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L.A.C. OPENED.—At the 
opening ceremony of the 
re-constituted London 
Aeroplane Club at Pans- 
hanger on jly. 23. Left 
to right, Mr. J. N. Somers, 
Mr. M. O. Imray and Col. 
C. F. H. Gough. 


Photograph copyright 
“The Aeropiane and Astronautics” 


AERO CLUB RE-OPENING.—The 
London Aeroplane Club was officially 
re-opened on Jly, 23 by the Chairman of 
the Royal Aero Club, Col. C. F. H. 
Gough, M.C., T.D., M.D., at Panshanger, 
which is also being developed as an 
executive aircraft centre. The new 
London club is starting its operations 
with a Piper Caribbean and Piper Super 
Cub 95, under C.F.I, J. Hamilton. Air- 
field manager is M. O. Imray, and 
managing director is J. N. Somers. A 
feature of the re-opening ceremony was 
the first U.K. demonstration of the 
Morane-Saulnier M-880 Rallye. This 
prototype later left on a tour of flying 
clubs in the London area, and to Yeadon 
and Cardiff. 


GERMAN AGREEMENT.— An agree- 
ment covering the sales and overhaul of 
Lycoming T53 and T55 turboshafts has 
been made between Kléckner-Humboldt- 
Deutz AG, of Cologne, and the Lycoming 
Division of Avco. 


SABRELINER TEST.—The first pro- 
duction model T-39A Sabreliner (see our 
issue for Jly. 1, p. 16) has now made its 
first flight. North American has orders 
for 42 of these twin-jet trainers, which 
may eventually be offered in the com- 
mercial market. Six of the T-39s will be 
equipped with NASARR navigational 
equipment to train fighter pilots in all- 
weather search and range radar operation. 


HUGHES HELICOPTER.—The light- 
weight two-seat Hughes Model 269A 
helicopter is being put into commercial 
production. It is the commercial version 
of the YHO-2HU evaluated by the U:S. 
Army. Powered by a 180-b.h.p. Lycoming 
engine, it has a gross weight of 1,550 lb. 
and carries a 635-lb. useful load. It 
cruises at 85 m.p.h., has a service ceiling 
of 11,000 ft. and a range of 195 miles. Its 
list price is $22,500. 


EXIT CORVUS.—The U.S. Navy has 
cancelled its Corvus air-to-surface guided 
missile after spending more than £28 mil- 
lion on its development. Designed for 
launching from carrier aircraft when more 
than 100 miles distant from a target, the 
Navy now consider the weapon “is more 
limited in its application than other sys- 
tems under development.” 


NUCLEAR “BREADBOARD.” — 
NASA’s competition to develop and build 
six hydrogen-cooled rocket-engine nozzles 
for test with a “ breadboard nuclear rocket 
engine” has been won by North 
American Rocketdyne. 


SPACE BOOSTER. — Points from 
recommendations by the British Inter- 
planetary Society on the subject of U.K.- 
Commonwealth-European participation 
in aero-space development, submitted to 
the Prime Minister and the Minister of 
Science, are now available in an eight-page 
printed leaflet. Copies can be obtained 
from the B.1.S. Secretary, 12 Bessborough 
Gardens, London, S.W.1, on receipt of a 
stamped, addressed foolscap envelope. 


MOON BY 1970.—A Congressional 
committee has urged NASA to revise 
development schedules to land a manned 
expedition on the Moon before 1970, it 
is reported. 


MINUTEMAN TRAIN.—A prototype 
of the Minuteman train, for ensuring 
mobility of the solid propellent ICBM, is 
undergoing tests through six American 
States. These are primarily to test com- 
munications. 


PACIFIC TRACKING SITE.—The 
U.S. Atomic Energy Commission has 
handed over Eniwetok Island, in the 
Marshalls group, for use in tracking 
missiles launched from California, 5,100 
miles distant. 


NEW COMMUTER SERVICES. 
Allegheny Airlines “no-reservation” com- 
muter service is now offered at Boston 
and Providence as well as Pittsburgh and 
Philadelphia. Up to 36%, of the fare on 
Boston-Philadelphia and  Providence- 
Philadelphia flights can be saved by no- 
reservation passengers. 


SABENA AIRLIFT. In the first 
twelve days of the Sabena airlift between 
the Congo and Belgium, nearly 18,000 
refugees were carried on 134 flights in 
a total of 3,773 flying hours. A further 
6,000 have been carried in aircraft 


chartered by Sabena. Nearly half the 
total of refugees carried were children 
and babies. 


APARTHEID EFFECT? Kano, 
Nigeria, will cease to be a refuelling 
stop on South African Airways 
Johannesburg-London service on Oct. 1. 
On that day S.A.A. introduces Boeing 
707s instead of DC-7Bs, and Nigeria 
becomes independent. Withdrawal of 
S.A.A. landing rights in Nigeria has been 
threatened over the apartheid issue. 


(More News on page 141) 
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Air Transport 


Avro 748 Progress Report 


EMARKABLE progress has been made with the initial 
development flying of the Avro 748, which in the first four 
weeks after its first flight on Jne. 24 completed a total of 60 
hours in the air. This total was reached on the 20th flight, on 
the afternoon of Jly. 22, after which the aircraft was grounded 
for 2-3 weeks for a thorough maintenance check and the intro- 
duction of various small modifications. The rate of flying 
so far has doubled the rather conservatively based test 
programme, which had planned about 7 hours a week at first. 
The flight test programme is in the hands of the company’s 
chief test pilot, J. G. Harrison, assisted principally by Colin 
Allen, who has six years’ experience of testing Viscounts, and 
by Tony Blackburn. Before the second prototype joins the 
programme towards the end of this year—probably in 
I. December—this test team will be enlarged. On the first proto- 
, type, the test crew normally numbers five; in addition to two 
4 pilots, there are two flight observers, with test panels divided 
broadly into performance and handling characteristics, and a 
navigator. The last-mentioned, with a GEE station behind the 
captain’s seat, was considered essential to relieve the pilots, 
since the home base at Woodford is right in the centre of the 
Manchester Control Zone and much of the flying has to be in 
controlled air space. 
The following list gives some idea of the work done on the 
first 20 flights:— 
Checks of aileron, elevator and rudder balance. 
Stalling with all combinations of flaps up, take-off and landing; 
power on and off; centre of gravity forward, mid and aft 
Position error by aneroid and trailing static methods. 
Longitudinal trim curves, forward and aft C.G., power on and 
off, flaps up and landing. 
Longitudinal change of trim with speed, power and flap positions. 
Stick force per “ g.” 
Minimum control speed with engine cut. 
Rate of roll. 
Lateral stability 
Speeds. 
Climb performance on two engines, clean; two engines, flaps 
landing and u/c down; one engine, flaps take-off, u/c up and 
down. 
Preliminary level speed performance. 
Measured take-offs and landings 
Emergency undercarriage operation (gravity fall). 
; In the course of these tests, the aircraft has flown at weights 
up to 35,100 lb. and speeds up to 270 knots E.A.S. Other 
; points reached in the flight envelope are: altitude, 26,000 ft.; 
max. u/c down speed, 140 knots (in demonstrations of the free 
| fall and lock); max. speed with t.o. flap, 140 knots; and max. 
speed with landing flaps, 120 knots. On results to date, the 
: take off safety speed and vMmca appear to be 2-3 knots 
lower than anticipated and the single-engine roll at take-off 
speed from 30° one way to 30° the other 
way, against the dead engine, has been 
timed below six seconds compared with 
; the 11 seconds required. Alli flights at 
ee present are confined within 80% of the 


and lateral trim changes, etc., at mandatory 


design limits. 
: More than 200 stalls have been made, 
covering different combinations of flap 
; setting, power and C.G. The first proto- 
type has water tanks fore and aft in the 
fuselage which allow the C.G. to be 
changed from forward to aft limit and 
vice versa in three minutes. The flap 
positions are 224° for take-off, 25° for 
. approach and 30° for landing; the trailing 
edge of the flap hinges down another 50 
to increase drag in the landing case, 
but this tab does not operate at the 


The flight deck of the Avro 748 proto- 

type has been laid out in close consulta- 

tion with BALPA and prospective 
f operators. Some changes are planned 

on the second prototype, to concentrate 

radio and navaid controls in the roof 

centre panel, and to allow room for a 
Decca Flight Log display by repositioning 
the auto-pilot. 


Photograph copyright “‘The Aeroplane and Astronautics” 
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take-off setting. An inching contro! on the flap lever allows 
small adjustments to be made for test purposes. 

Ailerons and elevator at present are on the heavy side at 
low speed and rather light at higher speeds, and various 
adjustments are being made. Small strakes, fitted round the 
lower portions of the nacelle in the light of wind tunnel predic- 
tions to assist control at the stall, have been removed since 
the first flight, but there is little natural buffet at the stall and 
spoilers on the wing root leading edges, or some other means 
of providing artificial buffet, may be adopted. 

Little flight strain gauging is planned, other than some 
on the fin and tailplane necessary to provide a basis for 
calculating fatigue life and water tank programmes. The 
second structure of four 748s to be built in the experimental 
shop (the first is the prototype G-APZV) is for static pressure 
testing. The fuselage has been used for pressure tests in a 
water tank at Woodford, where it has already cleared the 748 
Series 1 working pressure of 4.2 p.s.i. and will shortly clear 
the Series 2 pressure of 5.5 p.s.i. (the latter version having a 
higher operating altitude). It will then be used with wings 
and tailplane for full dry static testing at ultimate loads and 
eventually to destruction, 

The third structure is the second prototype (G-ARAY) which 
will be partially furnished and will also have a few changes 
such as the forward freight door to port instead of starboard, 
and a revised cockpit layout to provide, among other things, 
a place for the Decca Flight Log specified by B.K.S. The fourth 
prototype is for water tank fatigue testing. 

Certification target date is April next year, for which the 
two prototypes and possibly the first production aircraft are 
expected to fly some 600 hours, including a period of route 
proving in which Skyways crews will assist. Tropical trials 
will be made next spring, partly, perhaps, in India to combine 
this necessary overseas journey with a demonstration to Avro’s 
first customers for the 748. Two A.R.B. pilots have already 
made a preliminary assessment of the 748, and its special 
category C.0.A. is expected towards the end of next month. 

Production deliveries are promised in time for Skyways to 
use the 748 on the London-Paris Coach-Air Service next 
summer. The three Skyways aircraft and the two for B.K.S. 
will come from the initial batch of 10 which was authorized by 
the A. V. Roe board last year. One of this batch will also be 
completed as a prototype Series 2 (Dart R.Da.7 engines), 
deliveries of this version to Aden Airways being scheduled for 
1962. The unassembled components for another Series 1 are 
in process of being shipped to India for erection at the new 
Indian Air Force factory at Kanpur, and the makers anticipate 
an Indian order for another three complete sets before Indian 
production gets into stride. 
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Air Transport 


mn a Ps 
rhe Air-freight Business 

EGULAR users of air freighting on a large scale probably 

find no difficulty in delivering or collecting shipments at 
the airport. For smaller and occasional customers, however, 
a door-to-door service is not just a convenience but a necessity, 
as most airlines are aware. There is, however, a limit to the 
extent of collection and delivery service which can be offered 
by an airline: hence the various special services of this kind 
offered by haulage contractors and others. 

News of two such special services reached this column 
recently. One has been established in Belfast by a new com- 
pany, Airfreight Containers, Ltd. The idea of this company 
is to provide lightweight containers in which consigning firms 
can pack their goods, which will then be collected and dis- 
patched on regular and special freight services from Nutts 
Corner, Belfast, to various U.K. airports. 

A service of a rather different kind is provided by Channel 
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This large car transporter and trailer is now in daily use 
between Ferryfield and London (see «The Air-freight Business’’). 


Car Carriers, which operates daily between Ferryfield and 
London with the new Bedford truck and trailer illustrated on 
this page. Painted in Silver City’s orange and black cargo 
colours, it can carry nine small Fiats or eight Dauphines. 

Silver City has, of course, been offering scheduled integrated 
air-road freight facilities since November, 1955, under the name 
Roadair. This service has handled a great variety of goods 
since its inception—* books and butter, carrots and cattle, discs 
and dogs, eggs and ermine, furniture and flowers,” alliterates 
a recent company hand-out. 

Derby Aviation is another British independent whose freight 
traffic is growing. This growth has been stimulated by the 
recent grant of Customs facilities for freight shipments from 
Derby Airport. As a result, freight space is now offered on 
all Derby Airways scheduled services from the airport. 


Electra Modification Programme 


ODIFICATIONS which Lockheed propose should be made 

to the Electra to eliminate the coupling of forces 
responsible for two structural wing failures in flight, have now 
been decided. They include additional attachments between 
the engine and its mounting, and between the mounting and the 
wing structure; strengthening of the wing skin, and stiffening 
of some intermediate wing ribs. Lockheed hope to have the 
modified Electra certified by the middle of December. 

The first contract between Lockheed and an Electra operator 
to cover this modification programme was signed this month, 
according to American sources, Under this contract, the 34 
Electras of American Airlines will be modified on a special 
20-position production line at Burbank, starting in November. 
Each aircraft is expected to be on the line four to six weeks. 
The cost of the programme will, it is reported, be borne by 
Lockheed, other than the cost of ferrying the Electras to and 
from Burbank and test-flying them after modifications. 


The New Air Service Licences 


ICENCES for the operation of air transport services under 
the terms of the Civil Aviation (Licensing) Act will be 
issued in six categories. This was revealed in the draft of the 
Statutory Instruments—-tabled in the House of Commons last 
week—which in due course will become the means of imple- 
menting the Act. This draft is being widely circulated, and 
comments are being sought by interested organizations by 
mid-September. Thereafter the draft will be revised and the 
actual regulations laid before Parliament. 

The six proposed classes of licence are as follows:- 

Class A, for an air transport service, other than a charter service, 
between places named in the licence. 

Class B, for a charter service between places named in the licence. 

Class C, for a charter service between places named in the 
licence, involving not more than three flights in each direction 
between the same two places. 

Class D, for a group charter service between places named in the 
licence, involving more than three flights in each direction between 
the same two places. 

Class E, for an air transport service which is not restricted to 
flights between places named in the licence. 

Class F, for a flight for any purpose, other than the provision 
of an air transport service, for which a licence is required by the 
Act. 

A few operations are exempted from requiring a licence, as 
noted in the Act, including flights which take-off and land at 
the same aerodrome, ambulance flights, agricultural and aerial 
survey Operations and training, development and demonstration 
flights. Until the regulations have been confirmed, arrange- 
ments have been made to issue “X” and “ Y” transitional 
licences for closed group and inclusive tour services. (See our 
issue for May 20, 1960.) 

The draft regulations closely define the kind of closed groups 
for the carriage of which a Class D licence will be required. 
This has been a contentious point in the past, and the 
definitions of the three types of group, summarized below, will 
serve to close the existing loophole in the regulations: 

Group A (supported by voluntary contributions). The entire 
cost of the service to be provided by voluntary contributions, with 
no minimum figure: contributors to include other than passengers 
on the fight and passengers not to be required to contribute as a 
condition of being carried; and passengers to be selected for some 
reason additional to a request to be carried. 

Group B (spontaneous groups). All the passengers to have made 
a private arrangement to share the cost of the service, not as a 
result of an advertisement by the operator or any other person 
who receives a reward in connection with the service. 


Group C (affinity groups). All passengers to be members (or 
close relatives of members) for at least six months, of a single 
organization of not more than 15,000 members, which exists for 
some objective other than travel; advertisements of the journey to 
be supplied only to members of the group. 

For the rest, the draft regulations are mostly concerned with 
methods of applying for a licence, procedures for objecting 
and appealing, and processes of the Air Transport Licensing 
Board. Applications for Class A, B, E or F licences have 
to be made six months before the licence is to become effective. 
For Class D this period is three months and for Class C. 
72 hours; but in all cases the Board can use its discretion 
to accept applications at shorter notice. 

Information will be required by the Board about the nature 
of previous operations by the applicant, the financial resources 
to be employed for the proposed service, the equipment to be 
used, fares to be charged (except Class D) and other pertinent 
data. The Board will normally meet in public, three members 
constituting a quorum and concurrent meetings of two or more 
divisions being permitted. The rights to appear in person 
before the Board, or to be represented by counsel or a solicitor. 
are similar to those now applicable to Air Transport Advisory 
Council meetings. Any party to any application, including 
objectors, will have the right to appeal to the Minister against 
the Board’s decision. 

Arrangements are proposed for details of all licence appli- 
cations, objections, variations, etc., to be published in an official 
record known as Civil Aviation Licensing Notices (with certain 
exceptions in the case of Class C and D licences). The Board's 
decision will also be notified in this record, in addition to 
being made known, whenever possible, at the meeting at which 
the application is considered. 

Regional advisory committees, 10 to 16 strong, will be set 
up for Scotland, Wales and Northern Ireland. They will be 
consulted as appropriate for services in their areas, as also 
will be the Channel Islands Advisory Council for Civil Aviation 
and the Isle of Man Airports Board. The National Joint 
Council for Civil Air Transport will be consulted before any 
licence is granted, with particular regard to the terms and 
conditions of employment of the applicant's staff. 

Details have yet to be published of the fees to be paid 
for these licences. At a later date, regulations concerning 
aerial advertising will be made, and a separate series of regula- 
tions is also to be made for the issue of Air Operators’ 
Certificates. 
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“THE ARMSTRONG WHITWORTH 


POWERED BY 


ROLLS-ROYCE 


DART PROP-JETS 


The Dart is currently operating at overhaul 
lives of up to 2,600 hours. It has an excellent 
record of reliability and has flown many millions 
of hours in scheduled service on the air routes 
of six continents with total flying hours in- 
creasing by well over 250,000 hours per month, 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
Expansion creates a number of outstanding opportunities for top grade Mec hanical Designers and Development Engineers. 


Write to the Manager, Technical Administration, Aero Engine Division. 
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Titanin 


TITANINE AIRCRAFT FINISHES 
are used on the Hunting Jet Provost 


Large numbers of the Jet Provost, have been delivered to the R.A.F. 
for primary and basic training in jet aircraft. It has also been 
ordered in quantity by other Air Forces overseas, and the aircraft 
illustrated is an armed version for the Royal Ceylon Air Force. 
Powered by one Bristol Siddeley ‘Viper’ turbo-jet 

the Jet Provost has side-by-side seating and full dual control. 


TITANINE AIRCRAFT FINISHES 


COLINDALE - LONDON - NW9 
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Automatic tuning 


The AD 712 is the most advanced radio com- 
pass in production today. Only the AD 712 
has automatic crystal controlled tuning, 
and decade switches make frequency 
selection as simple as V.H.F. No fine tuning 
is required and there are no meters to be 
read. 

The AD 712 uses a ferrite cored fixed loop 
aerial which has no moving parts and is con- 
siderably more sensitive than any other 
ADF loop in use today. 


WITH THE WRG AD712 RADIO COMPASS 


Specified by: BOAC, BEA, 
British United Airways, 
Aerolineas Argentinas, 


East African Airways, Misrair, 
Compania Mexicana de Aviacion, 
Middle East Airlines, 


Olympic Airways, 


iain eisai AIRPORT AND AIRCRAFT RADIO SYSTEMS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED « CHELMSFORD * ESSEX * ENGLAND 
al 
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EUROPE 

British European Airways 
Air France 

Aer Lingus 

K.L.M. 

Lufthansa 

Alitalia 

Austrian Airlines 
Turkish Airlines 

Airwork 

Hunting Clan Air Transport 
Tradair 

Transair 

Eagle Aviation 


AIRLINES HAVE CHOSEN. .. VISCOUNT ie 


: NORTH AMERICA 
All Nippon Airways of Tokyo—three Viscount Capital Airlines 

- * , , \ S Continental Airlines 

! = ! \ S 

810’s ordered! Ghana Airways—three also! This \ \ Stuctiened didines 
now makes forty-four airlines with Viscounts in SN \ Trans-Canada Air Lines 

, : , . Maritime Central Airways 
service or on order, as listed opposite. Five 

: : : GG CENTRAL AND SOUTH AMERICA 
Governagens and seven eae companies or LIN ane Camunnnas 
individuals also operate Viscounts. XG Vasp (Brazil) 


Pluna (Uruguay) 
L.A.V. (Venezuela) 


Yyy 
ie 


A Vij 
YW idcdkdds 


Lloyd Aereo Colombiano 
TACA (El Salvador) 

British West Indian Airways 
Cubana 


MIDDLE EAST 
Middle East Airlines 


HAVE RE-ORDERED . . . VISCOUNT \. Mirai (E00 
Gi ragi Airways 
KG Iranian Airways 


Of these forty-four airlines, twenty-two have now Kuwait Airways 

placed repeat orders for Viscounts. AFRICA 
Central African Airways 

Sudan Airways 

South African Airways 


Ghana Airways 


SOUTH EAST ASIA 

Indian Airlines Corporation 
Pakistan International Air Lines 
Union of Burma Airways 
Malayan Airways 


Vs 


Uy 
Yj 77 


Vdd 


C7, 


Yj 


YY 
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Yy 


Uj 
YY 


2,500,000 
HOURS HAVE BEEN FLOWN BY . .. VISCOUNT 


This impressivejtotal includes half a million WG 
P 4 AV" New Zealand National Airlines Corporation 


revenue hours flown by BEA up to April 1960. NYG 
PACIFIC 
Philippine Air Lines 
All Nippon Airways 


YYy 


AUSTRALASIA 
Trans-Australia Airlines 
Ansett-A.N.A. 


Wyys 
“Wy 
Y 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 


TGA ATé 68 
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Air Transport... . 
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and ASTRONAUTICS 


A New Standard I.L.S. 


CCURACY and stability of the new Standard Telephones 

and Cables Instrument Landing System are of a sufficiently 
high order to suggest that the equipment may be applicable to 
automatic landing systems. In trials of the prototype equipment 
at Hurn over the past year, the accuracy of the localizer beam 
at the runway threshold has been found to be about +5 ft., 
and that of the glide path is of almost the same degree 
Although the makers are not at present stressing this aspect of 
the STAN 7/8 equipment, further investigation of its possibili- 
ties for automatic landings are being planned by the Blind 
Landing Experimental Unit 

Preliminary details of STAN 7/8 appeared exclusively in 
THe AEROPLANE AND ASTRONAUTICS for Jly. 8. Last week, the 
equipment was displayed for the first time at London Airport 
where it is being installed at each end of runways 10L : 28R 
(No. 1) and 1OR : 28L (No. 5)—and additional information was 
made available. The equipment comprises the STAN 7 localizer 
providing a composite radiation pattern from two separate 
aerial arrays: and STAN 8, the glide-path equipment 

The localizer provides a “ clearance” (off-course) radiation 
pattern over 360 degrees, and a highly directional “* course” 
pattern overlaid on the clearance pattern, giving Coverage over 
an 18-degree arc centred on the runway. The side lobes, which 
are inevitably associated with a highly directional beam of this 
kind. are suppressed by the clearance radiation, the relative 
powers being not less than 3 to 1. Basic frequencies of the 
course and clearance arrays differ by 9.5 ke/s. The 
“ no-reference ” type glide-path radiation pattern is similar to 
the course localizer pattern but in the vertical plane, and 
can be adjusted for angles between 2 degrees and 4 degrees 

Performance of the ms is constantly and automatically 
monitored to ensure that accuracy is maintained. In the event 
of a failure of any part of the equipment, or a divergence of 
more than 0.1 degree from the prescribed course and glide path, 
an alarm signal is rung on the remote-control panel in the 
control tower and on the equipment itself. In the case of dual 
installations (which are customary), operation of the alarm 1s 
followed by automatic switching to the stand-by equipment 

As the passage of aircraft immediately over the aerial arrays 
can cause momentary deflections, a 10-second delay is provided 
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This block diagram shows the individual radiation patterns 
given by the “clearance’’ and «course’’ localizer aerials and by 
the glide path aerial of the new Standard ILS. 


between detection of a fault by the monitors and operation of 
the alarm. If the pattern is restored in this time, the alarm 
does not sound. From the time the alarm is given to the time 
the stand-by is in operation, from 5 to 30 seconds elapse; during 
this time, transmission is interrupted and no ILS indications are 
received in the aircraft. 

Contributing to the high accuracy of the equipment is the 
small area of illumination of the course localizer radiation 
only within a 12-degree arc. Such reflections as occur in this 
area, from nearby hangars, trees, etc., produce very small 
deviations from a straight line of approach. The basic stability 
of the beam is of high order, thanks to the type of cable used, 
the constant modulation depth, and the control of temperature 
within the transmitter cabinets. The temperature rise within 
the cabinets is kept within 5° C. of ambient at all times by an 
engineered air-blowing system, and air conditioning of the 
transmitter rooms is provided if the spread of ambient tempera- 
ture is greater than +20° C. to +40 3 

A significant reduction in maintenance costs will result, it is 
claimed, from the use of transistors in this equipment, which 
has been derived basically from a mobile military 118 made 
for the USAF by the S.T.C. parent company, International 
Telephone and Telegraph Corp. The American equipment, 
MRN 7/8, has 142 operational valves, but STAN 7/8 has only 
14 valves and about 140 transistors. In a year’s operation at 
Hurn, only three transistors have failed 

A special feature of the installation at London Airport is a 
retractable glide-path antenna at the western end of No. 5 
runway (10R). The location of this aerial some 1,600 ft. 
upwind from the threshold of the runway (when it has been 
extended) will place it in line with, and close to the end of, 
No. 7 runway (05L:23R). The antenna will, therefore, be 
arranged to lie in a trough when not in use; its erection will 
take 40 seconds on remote command from the control tower 
and it will be suitable for operation in winds up to 90 m.p.h. 

The installations at each end of No. 5 runway will be made 
while that runway is closed for extension, from Sept, 15 until 
next spring. Before then, the new ILs at each end of No. 1 
runway is expected to be in use; acceptance test-flying is now 
in progress. To allow for the possible extension westward of 
this runway, the glide-path equipment is at present in a 
temporary trailer. Permanent installations are made in semi- 
sunken buildings. 

A total of 14 STAN 7/8 systems has been ordered by the 
M.o.A., all of them being the full dual installations with 
stand-by. In addition to four at London Airport, two each 
will be installed at Ringway, Prestwick, Gatwick and Renfrew. 
One is for use at the M.o.A. Signals Training Establishment at 
Bletchley and one is held in reserve. The STAN 9 marker 
beacons, developed by S.T.C. as part of the complete ILs, have 
not been ordered by the M.o.A. as existing beacons can be 
modified. 

Other orders announced by S.T.C. are for a dual installation 
at Ziirich Airport and two for Melsbroek Airport. The 
Canadian Department of Transport has ordered 35 dual 
STAN 8 glide-path sets, which will be produced by the Canadian 
associated company. Cost of a typical complete dual 11s 
installation is of the order of £37,000, but naturally varies 
from site to site. 

News from Israel 
UR correspondent in Israel reports that the new 8,860-ft. 
runway at Lydda Airport is expected to be ready for use 
in November. B.O.A.C. recently announced that it will replace 
Britannias with Boeing 707s on the London-Lydda route in 
that month. 

The new runway, which can later be extended to 11,500 ft., 
is 150 ft. wide with 25-ft. shoulders. The project is being 
undertaken entirely by Israeli labour, although the Ministry 
of Transport consulted foreign experts when drawing up the 
plans. Half the work is now complete, in terms of cost, which 
will total 1£3.25 million (£650,000). Plans have also been made 
for the construction of a new termina! closer to the jet runway 
than the existing buildings, put up in 1936. An investment 
of 1£27 million (£5.4 million) is required for the final 
modernization of the whole airport. 

El Al, meanwhile, is actively preparing to introduce its two 
Boeing 707-420s into service next July and already has a 
15-man team in Seattle. Deliveries are scheduled for May and 
June and the company plans to operate two flights a day over 
the Atlantic to New York. 
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The Development of Air Transport in Italy—2 


The Air Transport Operators 


The first (Jly. 2 


by T. D. Calnan 


2) of two articles examined the considerable investment 


being made by Italy to develop the infrastructure of air transport in 
the form of new and improved airports. This article is concerned with 
the parallel expansion being achieved by the air transport operators, 
both big and small. 


Sh my is only one operator in Italy who is, so to speak, in 
the first division. This is Alitalia, the State-subsidized 
airline which has a complete monopoly of all international 
traffic and of 90°, of the internal traffic. After a very success- 
ful year in 1959, Alitalia is now starting a big programme of 
expansion and reorganization, This is based on the bringing 
into service, over the next 12 months, of a new fleet of turbo- 
jets, the first that Alitalia has operated. 

The new jet fleet will consist of 14 aircraft—six DC-8s, 
powered with R.R. Conways and eight Caravelles, of which four 
will be Mk. IIIf and four Mk. VI. The first DC-8 has been 
delivered and three others will follow at short intervals during 
the summer. Two will be delivered in 1961. The first Caravelle 
arrived in May. A total of four will be delivered this year 
and the balance next year. The Caravelle came into service on 
May 23 last on the Rome-London route and subsequently on 
other European and Middle East routes; the DC-8 began 
operating on the North Atlantic routes on Jne. 1. 

The introduction of these new aircraft has enabled Alitalia 
to start on a radical reorganization of most of its routes with 
a consequent improvement in its timetables as well as a number 
of entirely new services. At the same time the number of 
obsolescent aircraft in the fleet is being reduced. At the end 
of 1959, Alitalia’s fleet comprised 40 aircraft, made up as 
follows: 8 DC-3s, 6 Convair 440s, 9 Viscoynts, 3 DC-6s, 8 
DC-6Bs and 6 DC-7Cs—a very mixed bag. As the DC-8s come 
into service it is planned to withdraw the DC-7Cs from the 
North Atlantic routes and to use them to reinforce and improve 
the services to South America, India, South Africa and the 
Far East. The existing DC-6Bs will continue to be used on 
these routes. The DC-6s will be transferred to a new subsidiary 
company being formed by Alitalia to carry on freight and 
charter business. The DC-3s will be sold or transferred to 
the subsidiary company. 

Alitalia’s internal network will be given a new look by sub- 
stituting the Convair 440 for the DC-3 in nearly all cases. This 
has been made possible by progress already made in the current 
programme of airfield construction and improvement. Never- 
theless, there remain three small airfields at Venice-Lido, 
Florence, and Reggio Calabria which only offer in the 
region of 1,000 metres. For these, if they are to continue to be 
served, Alitalia will have to retain some DC-3s in operation, 
unless, as would seem logical, it relinquishes these routes to an 
independent operator with more suitable aircraft. 


As to the Viscounts, they will continue to be used on both 
internal and European routes. 

The benefits which will result from this re-equipment pro- 
gramme are already being reflected in the new summer time- 
table. Two new European services have been started. The 
one, Rome-Milan-Amsterdam with DC-6Bs, a_ four-times- 
weekly service increased to a daily service in July; the other 
a twice-weekly service Rome-Vienna-Prague with Viscounts. 

On the North Atlantic routes Alitalia are now providing 
11 flights a week from Rome to New York, two staging through 
Milan and Boston, two through Milan and Montreal, four 
through London and three through Milan only. According 
to the summer timetable all these flights will be by DC-8s from 
Aug. |, but this is probably over-optimistic. The one strange 
omission from the summer timetable is any promise of a direct 
service Rome-New York with DC-8s, which has always been 
one of Alitalia’s great ambitions. Whether this is due to doubts 
about the possibilities of operating from Fiumicino later this 
year, or doubts about the DC-8’s range, I am unable to say. 

According to the figures given to the Press by Ing. Vellani, 
Alitalia’s managing director, a total of £60,000,000 will have 
been invested in re-equipment by 1962. The six DC-8s and 
eight Caravelles, with spares and including the simulator ordered 
for each type, do not account for all of this sum. Further- 
more, even a superficial examination of Alitalia’s commitments 
suggests that the new aircraft already ordered will not suffice 
if the present programme of reorganization and improvement 
is carried to its logical conclusion. In short, it is not unreason- 
able to deduce from the evidence available that Alitalia will 
shortly be in the market for a number of medium-range turbo- 
jets. U.K. manufacturers please note. 

In the fixed-wing field of scheduled air transport operations, 
the number of independent operators is small. In fact, only 
one active operator exists, although there are others, moribund 
or hibernating. which might conceivably come to life if a 
profitable opportunity presented itself. In the rotary wing field 
the picture is more promising. Little has yet been achieved 
in the form of actual helicopter services, but there are a number 


Elipadana’s heliport in Via Restelli, Milan, showing the two 

Sikorsky S-58s which have been chartered from Sabena. This 

photograph was taken on the occasion of the ceremony 
inaugurating services to Turin and Lugano. 
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A Dove and Heron of Itavia 
at Rome-Urbe airport. 
Itavia is Italy’s only indepen- 
dent company flying 
scheduled services with 
fixed-wing aircraft. 


of operators and would-be operators with serious and ambitious 
plans at various stages of progress on the road to translating 
their projects into actual flying operations 

But even if the activities of the independent operators in 
Italy are only a small part of the whole, they have an impor- 
tance out of proportion to their extent. Because of the 
enthusiasm, enterprise and energy with which they pursue their 
aims, qualities which are never very evident in any state- 
owned monopoly, and because they are often true pioneers, 
breaking new ground in the field of air transport, they provide 
a sharp and very beneficial goad to the state-owned company. 

The case of Itavia, the only independent company flying 
scheduled services with fixed-wing aircraft, is a remarkably 
encouraging example of what a small concern can achieve. 
Itavia started operations in July, 1959, with one D.H. Dove, 
running a daily service from Rome to Pescara, on the Adriatic 
coast. The results achieved were very modest. In the nine 
months of operation from Jly. 14, 1959, to Apr. 14, 1960, the 
company carried 1,813 passengers in 407 flights. Although this 
was under their break-even figure, the results were sufficiently 
promising for the company to decide to go ahead with its 
plans for a wide expansion of services this year. 

This year Itavia is flying three routes radiating from Rome 
to Pescara, Siena and Genoa. Each route is flown twice daily 
and the size of Itavia’s fleet has increased eightfold. All 
deliveries of aircraft have not yet been made but are expected 
to be completed in the course of the next two months. Itavia’s 
fleet will then consist of one Dove and seven Herons. 

Itavia’s three routes have been chosen with care. One very 
important factor is that they are not served by Alitalia, thus 
Itavia is wisely avoiding direct competition with the State air- 
line. Secondly, all are routes with a high traffic potential and 
should attract both the holidaymaker and the business man. 
In each case the saving in time over the alternative train 
journey is very considerable and the schedules are so timed 
that a passenger can do a full day’s sightseeing in Siena or a 
day’s business in Genoa and still be back in Rome the same 
evening. The same advantages are offered, in the reverse 
sense, to passengers from the other end of the routes at Genoa, 
Siena and Pescara. This is quite impossible to achieve with 
any of the existing means of transport 

Itavia, in seeking permission to operate these routes, had 
virtually to have the nihil obstat of Alitalia, not an easy thing 
to obtain. But Itavia played from a strong hand, the trump 
cards being that all the airfields at Siena, Pescara and Genoa 
have only 1,100 metres of grass or concrete. This meant that 
Alitalia could only provide services on these routes with DC-3s, 
which would have meant a reversal of the policy of with- 
drawing these obsolete aircraft from regular service. It remains 
to be seen what happens to Itavia when the new runway at 
Genoa grows long enough to accept Alitalia’s Convairs. 

The immediate prospects for Itavia are full of promise. The 
company operates from Rome's airfield at Urbe, which has 
only 1,100 metres of grass. As this is quite sufficient for the 
Heron, it gives Itavia the valuable advantage of using an air- 
field three miles only from the city centre and one which is 
very accessible by road. In fact, Itavia’s passenger bus leaves 
the air terminal in the centre of Rome only 25 minutes before 
take-off. 

Itavia has also been very successful in keeping overheads 
and indirect costs as low as possible. The fact that virtually 
only one type of aircraft is being used has been an important 
factor in achieving both a high standard of maintenance and 
a high level of utilization. The result is that Itavia is able 
to offer very low fares which work out at about Sd. per air 


mile, almost exactly the same as on the subsidized internal 
services of Alitalia. 

Itavia has plans for further expansion and there is no doubt 
that a number of rewarding possibilities exist for routes radiat- 
ing from Rome to destinations not provided with big airports. 
Naturally, Itavia is looking to sTow aircraft in the future and 
in this field the company could provide a number of services 
complementary to, rather than competitive with, Alitalia. 

In the helicopter field the news is mainly of the independent 
operator, but the helicopter subsidiary of Alitalia must also 
be mentioned This company, which goes by the name of 
ELIVIE, runs frequent helicopter seryices from Naples 
(Capodichino) to the delightful islands of Capri and Ischia. 
But the services are only in the three summer months July to 
September and for the rest of the year the aircraft rot in a 
hangar. The helicopters used are Bell-Agusta Rangers, carry- 


ing three or four passengers. Five of them are employed on this 
service. Fares are low and undoubtedly very uneconomic. The 
cost of the service to Alitalia must be very considerable and it 
can only be assumed that it is provided for reasons of prestige. 
known plans for extending its helicopter 


Alitalia has no 
services. 

In the North of Italy, Elipadana, the helicopter-operating 
company whose major shareholder is the City Comune of 
Milan, started two regular services from Milan to Turin and to 
Lugano on May 9. Both routes are flown three times daily. 
At all three terminals heliports have been constructed right in 
the centre of the city. The helicopters being used are Sikorsky 
S-58s, chartered from Sabena who also supply the pilots and 
the maintenance crews. 

This is Elipadana’s first step in its plan to provide helicopter 
connections between all the Italian cities along the 45th parallel 
from Turin to Trieste. The fact that Elipadana has been able 
to start operations on inter-city scheduled service this year, 
just nine months after the formation of the company, is due 
entirely to the energy and determination of the managing 
director of the company, Avvocato Mattoli, in surmounting a 
host of difficulties and a considerable amount of opposition. 
For Elipadana this is the start of what will become, if all its 
plans materialize, a widespread network of helicopter services 
covering the North of Italy down to the 43rd parallel. At 
present Elipadana have no helicopter pilots or trained engineers 

~a problem which is facing every intending helicopter operator 

in Italy. Even though its services continue to expand, it is 
likely that Elipadana will continue to use chartered aircraft 
and pilots for a year or two, while training its own pilots and 
technicians, As to buying aircraft, Elipadana has first to 
demonstrate to its shareholders that its plans are practicable. 
The three types of helicopter in which the company is most 
interested are the Sikorsky S-61, the Vertol 107 and the civil 
Westminster. But the final choice is not yet made and no 
orders have been placed. 

In Sardinia, Linee Aeree Sarde has had its difficulties and 
setbacks, but its plans remain unaltered. Next spring L.A.S. 
should be in a _ good position to commence regular 
services to connect the major towns in the island. L.AS. is 
looking to the Westminster as the eventual solution to its 
problems. 

In Sicily, an island particularly suited to the employment of 
the helicopter for passenger transport, there is a widespread 
and enthusiastic interest in the possibilities of starting helicopter 
services. Here, however, everything is still in the planning stage 
and although plans are detailed and provide for an extensive 
coverage of the island, it is unlikely that helicopter operations 
will start before next year. 

(Concluded) 
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and ASTRONAUTICS 


The Fighting Services 


Valiant 


in 
Service 


OR more than a year now, No. 214 Squadron has occupied 
a unique place in the R.A.F. as the Service's first—and to 
date only—-Squadron of flight-refuelling tankers. Reformed at 
Marham in 1956 with Vickers Valiants, No. 214 Squadron 
(Weg. Cdr. P. G. Hill) began the operational development of 
flight refuelling in March, 1958, using the B(K) Mk. | version 
of the Valiant, which is a convertible tanker/bomber. Flight 
Refuelling Ltd. drogue equipment is carried in the bomb-bay, 
_and all these aircraft also have probes to receive fuel. 

Trials were completed during the year and the Squadron has 
since been employed on operational duties using in-flight 
fuelling, in the course of which a number of notable flights 
have been made. These, as the tabulation shows, include the 
greatest distance ever covered by an aircraft of the R.A.F. on 
a single mission (8,500 miles) and, on the same occasion, the 
longest sortie by an R.A.F. jet aircraft. 

The Valiant is at present the R.A.F.’s only tanker, and the 
only types capable of acting as receivers are, in addition to 
the Valiant, the Victor B Mk. 1 and B Mk. 2, the Vulcan 
B Mk. | and B Mk. 2, and the later marks of Javelin. 
Eventually, flight refuelling capability will be added to the 
Lightning, and the TSR-2 and Armstrong Whitworth A.W.660 
will be equipped as receivers from the outset. 

For refuelling, the Valiant B(K) Mk. | carries 10,000 gallons 
of fuel, of which 5,000 gallons are transferable or may be used 
by the tanker itself. It cruises at Mach 0.74 and refuels at 
between 30,000 and 35,000 ft. In a global war the tankers 
could be used to increase the range of the deterrent force of 
V-bombers, or in limited wars could be used either to increase 
the range of bombers or to reinforce overseas theatres with 
fighters. 

First of the V-bombers to join the R.A.F., the Valiant has 
now been in service for more than five years, the first deliveries 
having been made in January, 1955. The story of its design 
and prototype development has already been related in detail in 
THe AgRopLANE (Oct. 25, 1957) and a separate article (May 16, 


1958) described the aircraft's engineering and structural aspects. 

The production of the Valiant is regarded by Vickers as one 
of its greatest achievements, probably transcending any other 
in the record of Vickers aircraft construction. From the sixth 
aeroplane. the programmed delivery dates were maintained, 
from 1955 until August, 1957, when the 108th and last produc- 
tion aircraft made its first flight. All Valiants from the 6lst 

were of the B(K) Mk. 1 variety. The first 60 included the 
tanker trials aircraft (WP214), 10 B.PR.Mk.1 with dual bomber 
photographic reconnaissance capability, and 13 B.PR.(K)Mk.1. 
with the addition of flight refuelling capability. 

Apart from its power (four 10,000 Ib.s.t. Rolls-Royce Avon 
204 or 205 turbojets) the Valiant was a departure, when intro- 
duced into service, from previous British practice in systems 
design, in that it made almost exclusive use of electrics. The 
one hydraulic system in the aircraft is used for brakes and 
steering gear, but that too is dependent on electrics, the pumps 
being driven by electric motors. Another feature not found 
in previous heavy aircraft was that the main control surfaces 
were power-operated and capable of selective reversion to 
manual control. 

Confronted by what was virtually a “new deal” aircraft. 


AIR MARSHAL SIR KENNETH CROSS, K.C.B., 
C.B.E., D.S.O., D.F.C. (A.0.C. in C. of 
Bomber Command, Royal Air Force), 
writes: 


The Valiant was, and in many respects still is, the 
backbone of Bomber Command. For two years it was 
the only aircraft in the Command capable of carrying 
a nuclear weapon; and all the trials which proved 
these weapons were carried out by Valiants. The 
complicated electronic navigation and bombing equip- 
ment used in all V bombers was first tested and tried 
in Valiant aircraft. Because of its rugged construction 
and admirable handling qualities, it has frequently 
operated from short, sub-standard runways overseas in 
conditions of high temperature. The Suez operation 
provided a good example where, operating from 
Malta, the Valiant force attacked hostile airfields 
over a thousand miles away in Egypt. As a result 
of these operations, and those by other British and 
French aircraft, no Egyptian air interference what- 
ever was experienced by the land forces when they 
landed at Suez a week later. This, incidentally, makes 
the Valiant the only medium jet bomber in the World 
to have taken part in actual war operations. 


In bombing competitions, against both the cream 
of the Strategic Air Command of the United States 
Air Force and in Bomber Command, the Valiant 
squadrons have covered themselves with glory and 
convincingly demonstrated the technical proficiency 
and strike potential of the Royal Air Force. The 
Valiant was the first British aircraft to be used as 
a tanker and pioneered flight refuelling in Bomber 
Command. These are some of the great achievements 
of this remarkable aircraft. 

In this nuclear age, military power is no longer 
measured by fleets and divisions. It is measured 
by the country’s technological ability to produce and 
operate an integrated weapons system of great tech- 
nical complexity, of which the Valiant is such an 
excellent example. To all those who designed, built 
and tested it and to those who now operate the aero- 
plane, the greatest credit is due. In its six years of life 
the Valiant has become the symbol, in all parts of 
the World, of the British peopie’s determination to 
play their part in world affairs and to stand up for 
freedom and justice whenever they are imperilled. 
The Valiant will, in the future as in the past, continue 
to play its part in demonstrating the will of the 
British people. 
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of Squadron Leader R. G. Wilson, D.F.C., left Wittering on 
proving trials from No. 138 Squadron. Operation “ Too Right,” 
as it was called, carried the flag of Britain's first V-bomber to 
Singapore, Australia and New Zealand. Here, the aircraft was 
seen and flown by the R.A.A.F., and R.N.Z.A.F. to their 
complete satisfaction. No major unserviceability was encoun- 
tered throughout the tour, in which the two Valiants totalled 
almost 146 flying hours 

At the same time, there was a fly-past of six pairs of Valiants 
from Wittering and Gaydon at the Flying Display of the 
Society of British Aircraft Constructors at Farnborough. The 
final test of the capabilities of the aircraft, apart from air 
exercises and detailed assessment of specialized equipment, was 
carried out in the spring of 1956 when No. 138 Squadron flew 
four Valiants for 1,000 hours A 

In June, 1956, the Valiant was flown with Super Sprite high 
test peroxide motors for rocket-assisted take-off. During the 
following winter the Valiant was tested in Canada on winteriza- = 
tion trials. Meanwhile, in July 1956, H.M. the Queen inspected : 
Bomber Command units at Marham comprising an impressive 
concentration of Valiant V-bombers. 

Events crowded in on the Valiant. On Oct. 11, 1956, No. 49 
Squadron equipped with the aircraft participated in radiation 
and other tests during the dropping of Britain’s “ A” bomb i 
at Maralinga, Australia by a Valiant commanded by Squadron 
Leader E. J. G. Flavell, A.F.C. Almost simultaneously Nos. 

138, 148, 207 and 214 Squadrons moved to Luqa, Malta, from 


i 
' 


Left, Vickers Valiants have been operational as the R.A.F.’s 
only flight refuelling tankers for the past year. The Gloster 
Javelin, seen refuelling here, is at present the only fighter with 
receiving equipment; the Lightning will have this capability 
added later. 
Below, on flight refuelling operations, the Valiant’s underwing . 
tanks are a standard fitting. One of the tanks is seen being 
winched into position here. 


and charged with the task of creating the nucleus of Britain’s 
deterrent force of fast, high-altitude bombers carrying nuclear 
weapons over great distances with accurate delivery, Bomber 
Command formed an Operational Conversion Unit (No. 232) at 
Gaydon. This was to train V-force squadrons in the operation 
and maintenance of Valiants. To assist this training a Valiant 
servicing school was established at Gaydon jin the latter half 
of 1954 after instructors had attended lengthy courses at Vickers’ 
own servicing school at Weybridge and also those of Rolls- 
Royce and Boulton Paul Aircraft, to study engine and other 
Systems. 

The first Squadron to receive Valiants was No. 138 at 
Gaydon, Warwickshire, commanded by Wing Commander 
R. G. W. Oakley, D.S.O., D.F.C., A.F.C., D.F.M., who had 
spent three years as liaison officer of Bomber Command with 
Vickers. On Sept. 5, 1955, two Valiants under the command 


Below, a view inside the bomb-bay as ground crew check the 

hose attachment. Half of the Valiant’s normal fuel load (10,000 

gallons) can be dispensed through this system. Valiant tankers 

can also operate as medium bombers, the Flight Refuelling Ltd. 

equipment simply being installed in the bomb-bay. The 

hose-reel and drogue unit (below right) is seen under 
inspection. 
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THE AEROPLANE 132 JULY 29, 1960 
and ASTRONAUTICS 
NON-STOP FLIGHTS BY VALIANTS OF No. 214 SQUADRON, R.A.F., USING FLIGHT REFUELLING 
Date Flight Distance, st. miles Time, hr. min. Speed, m.p.h. Captain 

Apr. 7, 1959 Marham—Nairobi ‘ ° én 4,350 07.40 562 Fit. Le. B. E. Fern 
May 28, 1959 Marham—Salisbury a2 on “ 5,320 09.42 548 Sqn. Ldr. J. H. Garstin 
Jne. 18, 1959 Marham—Johannesburg ‘ 5,845 11.03 529 Wg. Cdr. M. J. Beetham 
jly. 9, 1959 O/h L.A.P.—Cape Town ; 6,060 11.28 530 We. Cdr. M. J. Beetham 
Sly. 14, 1959 Cape Town—O/h L.A.P 6,060 12.20 492 We. Cdr. M. J. Beecham 
Jan. 19, 1960 Marham—Offute 4,336 09.30 461 Wg. Cdr. M. J. Beetham 
Jan. 25, 1960 Offuct—St. Mawgan 4,400 09.03 488 Weg. Cdr. M. J. Beetham 
Mar. 2-3, 1960 Marham—around U.K. 8,500 18.05 — Sqn. Ldr. J. H. Garstin 
May 25, 1960 Marham—Changi ; 8,110 15.35 523 Sqn. Ldr. J. H. Garstin 
ine. 1, 1960 Butterworth—Marham 7,770 16.16.5 476 Sqn. Ldr. J. H. Garstin 
Jiy. 5, 1960 Marham— Vancouver 5,007 10.28 481 V.M. M. H. Dwyer 
ily. 8, 1960 Vancouver—Marham 5,007 09.35 523 A.V.M. M. H. Dwyer 


which base their Valiants went into action in the Suez campaign, 
thus becoming the first and only bomber of the V-force to 
drop bombs “in anger.” On May 15, 1957, a Valiant also of 
No. 49 Squadron, under the command of Wing Commander 
K. G. Hubbard, O.B.E., D.F.C., A.F.C., was selected to drop 
Britain’s first “ H”™ bomb in the Christmas Island “ Operation 
Grapple.” 

In a more peaceful arena, Valiants represented No. 3 Group, 
in Bomber Command in the Strategic Air Command's bombing, 
navigation and reconnaissance competition held at Pinecastle, 
Florida, U.S.A., at the end of October, 1957. The Valiant Wing 
was placed 27th out of 45 wings competing, the Squadron 
Leader, R. W. Payne, of No. 214 Squadron, and his crew were 
placed 11th out of the 90 crews competing. 

The following year’s competition at March Air Force Base, 
California, saw the R.A.F. “B™ team of Valiants in seventh 
place in combined bombing and navigation out of 41 participat- 
ing wings. An individual crew, led by Squadron Leader R. 
Richardson of No. 148 Squadron, achieved the high distinction 
of the ninth place out of 164 competing crews. These efforts 
were a remarkable testimony to the efficiency of both aircraft 
and crews. 

Other notable operations undertaken by the Valiant recently, 
of which few details have been released for varying reasons, 
include “ Snow Trip,” a survey of the DEW (distant early warn- 
ing) radar chain across the Canadian Arctic border; “ Dectra,” 
a comparative test of many sorties of Decca and vor/DME 
navigation systems over the North Atlantic (Boscombe Down 
Valiant WP210) and the “ Lone Ranger ™ routine flights by single 
R.A.P. aircraft overseas. 

For some years past, a large force of R.A.F. Canberras has 
been allocated to the Supreme Allied Commander Europe as 
part of Britain’s contribution to NATO Forces. Recently, the 
decision has been taken to replace these Canberras by a force 


of Valiants. As these will be responsible to SACEUR, Valiants 
will not only form part of Britain’s V-force but will also aug- 
ment the striking power of NATO. 


PERFORMANCE DATA 
The following performance figures are given for an aircraft of 
maximum all-up weight of 140,000 Ib., including one 10,000 lb. 
bomb, and without under-wing tanks (unless otherwise stated). 


Vickers Valiant B Mark 1 

Maximum level speed: Mach No.=0.84, above 30,000 ft. decreas- 
ing to 414 m.p.h. at sea level, LS.A. 7 

Maximum cruising speed: Mach No.=0.82 above 30,000 ft. 

Economical cruise-climb speed: Mach No.=0.75. Cruise-climb 
commences at 39,000 ft. and continues to 46,000 ft. on a typical 2,500 
mile flight. 

Stalling speed: 94 m.p.h. with 55° of flap, at 90,000 Ib. LS.A. 
sea level conditions. 

Initial rate of climb: At maximum T.O. weight of 140,000 Ib. 
approximately 4,000 ft. per minute from sea level with 7.800 r.p.m. 
1.S.A. conditions. : 

Service ceiling: 54,000 ft. On typical flight service ceiling is 
46.000 ft. 

Service ceiling, one engine inoperative: 40.000 ft. at 110,000 Ib. 
with 7,600 r.p.m. at LS.A. conditions. 

Take-off run to unstick at 1.2 Vs: 3,600 ft. at 140,000 Ib. sea 
level, 1.S.A. conditions. (Excluding the use of Super Sprite rockets 
or water methanol injection.) 

Take-off distance to 50 ft.: 4,700 ft. 140.000 Ib. sea level, I.S.A. 
conditions. 

Landing distance from 50 ft.: 5,500 ft. at 110.000 Ib. 

Landing run from touchdown: 3,500 ft. at 110.000 Ib. 

Maximum range: Carrying 10,000 Ib. bomb half-way and no 
reserves, 3.450 miles: with underwing tanks, 4.500 miles. 


Vickers Valiant B Mark 2 
Maximum speed (dive): 665 m.p.h. at sea level. 
Maximum achieved level speed at sea level: 552 m.p.h. 


The stub fairing above the nose radome distinguishes the Valiant B. (K.) Mk. 1 from other variants. This one is operating 
as a bomber without the probe and the bomb-bay hose-reel and drogue. 
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FRENCH VISITORS.—Vautours of France’s 30e Escadre de Chasse Tous-Temps arrived on a visit to}R.A.F. Leconfield on 

Jly. 20. Top left are (left to right) Gp. Capt. R. N. H. Courtney, Station Commander; Sqn. Ldr. R. New, Flight Commander 

No. 72 Squadron; Capt. G. Berg, C.O. of the French Squadron; and Lieut. S. Bonniere, Capt. Berg’s navigator. Javelins of 
No. 72 Squadron are visiting Tours in France. 


The Fighting Services . .. . 


ry" . . ‘ . . . 
To Direct Air Staff Briefing 
ROUP CAPTAIN J. E. INNES-CRUMP has _ been 
appointed Director of Air Staff Briefing at the Air Ministry 
with the acting rank of Air Commodore. He has been superin- 
tendent of the M.o.A. Establishments at Defford and Pershore 
since 1957. 

After joining the R.A.F. in 1936, Air Cdre. Innes-Crump 
completed his flying training and did a tour of duty in Nos. 
218 and 150 (Bomber) Squadrons. After this he took a 
specialist signals course at Cranwell and in 1940 served with 
No. 2 (Armoured Car) Squadron in France and Belgium. 

Subsequently he was loaned to the R.C.A.F. with which 
he stayed until 1942 when he became chief signals officer in 
No. 12 (Fighter) Group. For the last year of the War he was 
Deputy Director of Signals at the Air Ministry. Later he 
attended the Staff College at Haifa, after which he became 
chief signals officer at Air H.Q., Malaya. 

Returning to England, he served at the C.F.E. and in 1949 
joined the directing staff of the R.A.F. Staff College at 
Bracknell. Two years later he was appointed head of the 
Electronics Branch at SHAPE and, subsequently, was appointed 
to command R.A.F. Leeming. 


Air Forces in Malaya 
FTER 12 years of intensive effort on the part of the Com- 
monwealth forces in Malaya, the state of emergency there 
is being brought officially to an end on Jly. 31. During the 


whole of this period, four R.A.F. Squadrons have been 
operating with the Far East Air Force. No. 45 (Bomber) 
Squadron, No. 60 (Fighter) Squadron and No. 81 (Photo 


Reconnaissance) Squadron have been based at Tengah, Singa- 
pore; while No. 52 (Transport) Squadron is at Kuala Lumpur. 

Helicopter squadrons, too, have played an important part. 
More recently No. 110 Squadron has been engaged but, earlier, 
both No. 155 and No. 194 Squadrons took part in these opera- 
tions. Canberras of Bomber Command and Sunderland flying- 
boats from No. 205 (Maritime Reconnaissance) Squadron at 
various times formed part of the bombing forces. 

The Royal New Zealand Air Force contributed No. 41 
(Transport) Squadron with Bristol Freighters, and Venom 
fighter-bombers. Lincoln bombers from the Royal Australian 
Air Force have also taken a vital part in the campaign. 

During the emergency, between Jne. 16, 1948 and Aug. 31, 


last year, no less than 33,223 tons of bombs were dropped by 
aircraft operating with the F.E.A.F. Transport units dropped 
some 4,000,000 Ib. of supplies a year by parachute to ground 
security patrols. 


Army Air Corps Museum 


ROM the Army Air Corps comes news that it is setting up 

a Permanent Museum of Army Flying at the Corps’ Centre 

at Middle Wallop, Hants. This museum will include all aspects 

of Air O.P. and the Light Liaison Flights of the Glider Pilot 

Regiment. The period covered is from 1938 to the present 

day with particular emphasis on World War II, the Korean 
War, the Malayan and Cyprus campaigns, and Suez. 

The Corps would be grateful to hear from anyone who is 
willing to contribute documents, photographs or exhibits on 
either a loan or permanent basis. They should contact: Maj. 
F. R. I. Gotaas, R.A., Army Air Corps Centre, Middle Wallop, 
Stockbridge, Hants. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 
Air Ministry: Gp. Capt. J. H. Hunter-Tod, O.B.E., and Wg. Cdr. 
F. B. Sowrey, A.F.C., to the Dept. of the Chief of the Air Staff. 
Bomber Command: We. Cdr. R. W. Fowler to Headquarters for 
education duties; Wg. Cdr. N. Williamson, D.F.C., to R.A.F. North 
Luffenham as Wing Commander, Operations. 


Fighter Command: We. Cdr. V. G. Owen-Jones, D.F.C., to 
R.A.F. Wartling for operations duties. 

Coastal Command: Wg. Cdr. J. E. Bazalgette, D.F.C., to R.A.F. 
St. Mawgan to command No. 206 Squadron; Wg. Cdr. D. E. 


Hawkins, D.F.C., to H.Q., No. 19 Group, for Air Staff duties. 

Flying Training Command: Wg. Cdr. H. R. Rees to the R.A.F. 
Flying College, Manby, as Senior Technical Officer. 

Maintenance Command: Weg. Cdr. A. S. Harman, O.B.E., to 
R.A.F. Cardington to command No. 217 Maintenance Unit. 

Signals Command: Wg. Cdr. H. R. Crowley to R.A.F. Stanbridge 
to command, with acting rank of Gp. Capt. 

R.A.F. Germany: Gp. Capt. D. S. Hoare to Headquarters as 
Group Captain, Operations: Sqn. Ldr. C. T. Dalziel to R.A.F. 
Laarbruch to command No. 31 Sqn., with acting rank of Wg. Cdr. 

Far East Air Force: Wg. Cdr. G. W. O'N. Fisher, O.B.E., D.F.C., 
to Headquarters as Group Captain, Organization, with acting rank 
of Gp. Capt 

Other Appointments: Gp. Capt. C. V. G. Usher to Allied Air 
Forces Central Europe for logistics duties; Wg. Cdr. E. B. G. 
Masefield, A.F.C., to No. | Standing Court Martial as President; 
Weg. Cdr. G. H. Westlake, D.S.O., D.F.C., to Allied Air Forces 
Central Europe for operations and training duties. 
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JULY 29, 1960 


Germany's Air Force Today 


Within the Federal German Defence (Deutsche Bundeswehr) 
organization, the Army and Navy possess their own Air Arms. In 
this article GEORG W. FeUCHTER deals solely with the development 
and present state of the German Luftwaffe. The separate Army 
and Navy Air Arms are not touched on. 


1. Structure and Development 

HE British and American technical Press* have on various 

occasions reported in detail the structure of the German 
Luftwaffe and its development up to the end of March, 1958, 
particularly so in the book “ Aircraft Annual, 1959,” by 
John W. R. Taylor. It appears redundant, therefore, to outline 
in all details the history of this development in the present 
article. On the other hand, it is essential to deal on broad lines 
with the development and, above all in this connection, to point 
out the difficulties which had to be overcome in the construction 
and development up to the position at the middle of 1960. 
Only by doing this can be judged the true value of the fact 
that the German Luftwaffe has been able, by the middle of 


Inspector of the Luft- 
waffe, Generalleutnant 
Josef Kammhuber. 


1960, to build up two air transport wings, five fighter-bomber 
wings, three fighter wings, two reconnaissance wings, and one 
guided-missile unit, and to place these ready for action at the 
disposal of NATO Command, thus fulfilling the contractual 
obligations to that organization. 

In March, 1955, the German Federal Parliament approved the 
“ Paris Agreement,” concluded on Oct. 23, 1954, and thereby 
the entry of the German Federal Republic into NATO. After 
the passing of the Volunteer Recruitment Bill on Jly. 23. 1955, 
the Federal Defence organization, together with the Luftwaffe, 
was able to make a start. 

The basic problems in building up an air force were the 
questions of personnel, material and the infrastructure. On 
the solution of these depended decisively the tempo and quality 
of the structure. These problems had to be taken in hand from 
nothing so to speak. The account which follows will briefly 
outline the difficulties which had to be met, and which still 
have to be combated today, in the formation and development 
of the Luftwaffe. 


The Problem of Personnel 

From the beginning a narrow bottleneck was represented by 
the lack of pilots, above all for jet aircraft. It had been hoped 
again to recruit some 1,300 pilots of the former Luftwaffe who 
had proved themselves in war, and to be able in a short time to 
train them in jet aircraft. In the course of a thorough check. 
however, it was found that only a very small proportion of 
these former pilots could still meet the requirements demanded 
of pilots of modern jet aircraft. This result is not surprising, 
as the pilots of the former Luftwaffe had in the meantime 
become from 30 to over 40 years old and for 10 years had had 
no opportunity for flying experience. 

On Jly. 1, 1955, the American Air Forces in Europe had set 
up the “U.S.A.F.E. Temporary Flying Training Command ” 
in Fuerstenfeldbruck, which comprised three wings, of which 
one (the 7330 Flying Training Wing) was stationed in 


*See also “ Rebuilding the West German Air Force,” by J.E.F.. THe 
Aprop_ane, May 3, 1957 


Fuerstenfeldbruck, one (the 7331 Technical Training Wing) 
stationed in Kaufbeuren, and one (the 7351 Flying Training 
Wing) stationed in Landsberg. In this “ U.S.A.F.E. Temporary 
Flying Training Command” were trained, apart from 
Americans, also members of other NATO countries. This 
Flying Training Command was also at the disposal of the new 
Luftwaffe while the latter awaited their own training aircraft 
and training establishments. The first trainees, a small number 
under the command of Oberst von Riesen and Major Schon, 
arrived at Fuerstenfeldbruck on Jan. 3, 1956. They were pilots 
of the former Luftwaffe who were intended, after training, to 
become flying instructors or the first pilots for the fighter- 
bomber Republic F-84 F Thunderstreaks. 

When, on Jne. 20, 1958, the first bomber formation of the 
Luftwaffe, the fighter-bomber Wing 31, was put into service, 
the Inspector of the Luftwaffe, Generalleutnant Kammbhuber, 
stressed in his address that the real birthday of the new 
Luftwaffe was Sept. 24, 1956. On that day the new Luftwaffe 
ceremoniously received their first three training aircraft, namely, 
a Piper L-18, a North American T-6 Harvard and a Lockheed 
T-33 A. Shortly before this, the first 10 pilots had successfully 
completed their jet aircraft training. When these three aircraft 
were handed over, these pilots received their wings. 

Six higher officers envisaged for key posts had already been 
sent to the U.S.A. and the United Kingdom for about nine 
months for re-training and arms instruction, the then Oberst 
(Group Captains) Johannes Steinhoff, K. Kuhlmey and Dietrich 
Hrabak to the U.S.A., and the then Majors (Squadron Leaders) 
Walter Krupinski, Herbert Wehnelt and Gerd Barkhorn to the 


& 


Jet-trainer Fouga CM.170 R Magisters. 


United Kingdom. There they passed all tests and returned to 
Germany as fully trained jet pilots. 

In order to eliminate as quickly as_ possible the 
aforementioned bottleneck, the shortage of pilots, some 360 
pilots were sent to the U.S.A. and Canada for training. 

The number of applicants for the pilots’ career was good 
from the beginning and further increased in the course of years. 
It was not sufficient, however, as only about 10° were found 
suitable for this career. 

Notwithstanding all these difficulties, it has been possible to 
provide the new Luftwaffe with some 1,300 trained pilots by 
the middle of 1960. A further 1,000 pilots are still training at 
the moment. As the number of applicants is further increasing, it 
is to be expected that the shortage of pilots and the difficulties in 
obtaining new men for the pilots’ career will be considerably 
reduced. 

Great difficulties were encountered, and are still being found, 
in obtaining sufficient technical personnel, above all trained 
specialists, as industry, with full employment, can offer essen- 
tially better terms as regards wages and conditions, than can the 
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Lockheed F-104 Starfighters. 


Federal Defence organization. The number of volunteers who 
are willing to be bound for a fairly long term of service is still 
not sufficient. But also here, a certain improvement can be 
seen. The number of those liable for military service who 
volunteer for further service in the Luftwaffe has risen very 
satisfactorily and is higher than expected. In addition to this. 
the training of technical personnel in the technical schools in 
Kaufbeuren, Lechfeld and Fassberg and in the technical college 
for officers in Neubiberg is making good progress 

At the middle of 1960 the real strength of the Luftwaffe was 
approximately 62,000 men, of whom some 23,000 came within 
the scope of the Training Command. 


Materiel Problem 
The problem of materiel offered the least trouble. As already 
mentioned, the most urgent task in building up the new 
Luftwaffe was first to obtain a sufficient number of pilots, in 
part by re-training former Luftwaffe pilots and in part by 
intake of ab initio trainees. As long as the Luftwaffe still had 
no training aircraft of their own or schools for pilots, they 
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were able, as outlined above, to obtain re-training and ab initio 
training with the “U.S.A.F.E. Temporary Flying Training 
Command ” and in Canada and the U.S.A. 

During this period the Luftwaffe had received sufficient train- 
ing craft to set up three schools for pilots and to carry on 
intensive work there. For the ab initio training at the pilots’ 
school A, where also the re-training of former Luftwaffe pilots 
begins, Piper L-18 C and North American T-6 Harvard 
Mk. IV aircraft are available. At the end of this basic 
training it is decided which pilots are to be considered for 
further training with jet aircraft or heavy aircraft with piston 
engines. The latter go to the pilots’ school S. There they 
receive further training, first with the type Piaggio P-149 D. 
Later, these trainees receive instruction with the Hunting 
Pembroke and Nord 2501 Noratlas. 

Future helicopter pilots are also trained at the pilots’ 
school S. There, for this purpose, the Bell-47G, Westland 171 
Sycamore, Vertol H-21 and Sikorsky H-34 are available. 

Further training of trainees intended for jet aircraft is carried 
out at the pilots’ school B. As jet trainers, the Lockheed 
T-33 A and Fouga CM.170 R Magister are used. Of the 
Lockheed T-33 A, some 100 are in service at the moment. Of 
the Fouga CM.170 R Magister, a total of 382 was ordered. 
Twenty-two have been supplied from French works, the 
remainder being built in Germany under licence. Production 
and issue to units are in full swing. 

During the period when the German pilots were in course of 
training or re-training, the Luftwaffe were presented by the 
Canadian Government with 75 jet Canadair F-86 Sabre Mk. V 
fighters, and by the U.S.A. with 450 Republic F-84 F Thunder- 
streak fighter-bombers and 108 Republic F-84 F Thunderflash 
reconnaissance-fighters on a lend-lease basis free of charge. As 
a result, the pilots, immediately after the end of their training, 
had aircraft suitable for service at their disposal. 

Also a further 225 Canadair F-86 Sabre Mk. VI and (under 
Fiat licence) 88 North American F-86 K Sabre jet fighters 
were bought. Of these aircraft also, supplies to unit are already 
completed. 

Of transport craft, the Luftwaffe have the Douglas C-47 
Skytrain (Dakota) and Nord 2501 Noratlas. Of the latter type, 
a total of 137 was ordered. Of these, 20 were supplied from 
the French works and the remainder built in Germany under 
licence. Production and issue to the troops had already begun 
during 1958. 

Thus the Luftwaffe have, in relation to the number of pilots 
trained and still training, an adequate number of aircraft suit- 
able for active service and for weapons training. 

For weapons training have been selected the Canadair F-86 
Sabre Mk. V as day fighter, North American (Fiat) F-86 K 
as night and all-weather fighter, Republic F-84 F Thunderstreak 
as fighter-bomber, Republic F-84 F Thunderflash as reconnais- 
sance-fighter, and Douglas C-47 Skytrain (Dakota) as 
transport aircraft. 

The units of the Luftwaffe set up ready for service are 
at present equipped with the following types of aircraft: 


Flying display of the German Luftwaffe at Fuerstenfeldbruck, 
1957. In the foreground, fighter-bomber Republic F-84 F 
Thunderstreaks. 
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Lockheed T-33A Jet-trainers. 


the two transport wings with Nord 2501 Noratlas and Douglas 
C-47 Skytrain (Dakota), five fighter-bomber wings having 
Republic F-84 F Thunderstreak, three fighter wings with 
Canadair F-86 Sabre Mk. VI, two reconnaissance wings having 
Republic RF-84 F Thunderflash, and the guided-missile unit 
with Martin TM-61 Matador. ‘ 

Although these types, taking the long view, do not appear 
to be modern, they are nevertheless aircraft proved in service 
and of high performance of full fighting value today and in 
the immediate future. In any case, these types represent a 
noteworthy initial equipment of an air force which had to be 
built up from nothing. Moreover, this equipment offers the 
further advantage that the re-trained and new pilots who have 
got relatively few flying hours in training will not be forced 
to take over the latest supersonic aircraft at once, but will have 
had an opportunity first to gain experience with transonic 
aircraft over many flying hours, which will considerably 
facilitate later their transition to supersonic machines. 


Problem of the Infrastructure 


The greatest difficulty in building up the new Luftwaffe is 
still represented by the infrastructure, the equipment of an 
adequate number of airfields. This is due to various reasons. 

During the War many airfields, together with their installa- 
tions, were destroyed. The War being lost, the Allies took 
over the best airfields and, even when they were totally 
demolished, reconstructed them into modern air bases. Other 
airfields, whether destroyed or not, were frequently used by 
the Germans for other purposes. Factories and residential 
buildings had been erected on them and these, naturally, cannot 
now be removed. 

On account of the millions of Germans driven from Poland, 
‘ Czechoslovakia, Hungary, etc., and the constant flow of people 
from the so-called German Democratic Republic, the density 
of population in West Germany has increased from 135 to the 
square kilometre to more than 200 to the square kilometre, and 
it is therefore very difficult to find additional land for the 
construction of new airfields. Even though in the meantime 
several airfield installations have been handed over to the 
: Luftwaffe by the Allies, the majority of the airfields are still 
ci used by the Allies. 

A further important factor is represented by the fact that an 
extremely long time is required before a permit to construct 
an airfield is granted and the construction can be commenced 
as, in consequence of the federal structure of the German 
Federal Republic, the federal authorities must first come to 
an agreement with provincial authorities. In consequence of 
these conditions, only a third of the airfields needed exist at 
the present time. The airfields available are thus engaged to 
the limit of their capacity. Endeavour is being made, however, 
in every way to master this difficulty in the near future within 
the limits of what is possible. 

It is quite impossible, however, in the thickly built-on 
territory of the Federal Republic to find, in sufficient number 
and of adequate size, training areas for Luftwaffe firing practice 
(air-to-air and air-to-ground) and bomb-dropping with modern 
jet aircraft. Negotiations with partner countries of NATO who 
could place firing and bomb-dropping areas at the disposal of 
the Luftwaffe have therefore been carried on. 

Considering in summary the construction and development 
of the Luftwaffe to the middle of 1960, the following are the 
main points: — 

In 1955 the foundations had to be laid for building the 
organization and the training installations, both from the point 
of view of personnel and materiel. 
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In 1956 the construction of the organization, etc., with the 
re-training and ab initio training of pilots could be started. 

In 1957 stress was mainly laid on the further development of 
establishments for schooling and training, the recruiting of 
qualified personnel for instruction and the systematic training 
of pilots, technical personnel and other soldiers of the various 
units. 

From 1958 followed the setting up of service units for 
inclusion in the tactical NATO air forces, namely, as already 
mentioned, of two air transport wings, five fighter-bomber 
wings, three fighter wings, two reconnaissance wings, and one 
guided-missile unit. 

The following section gives a comprehensive survey of the 
state of the Luftwaffe at the middle of 1960. 


II. State at the Middle of 1960 
1. ORGANIZATION. 


Operations Staff Luftwaffe (Fuehrungsstab Luftwaffe) in the Federal 
Defence Ministry (Bundesministerium fuer Verteidigung) in Bonn. 
Leading appointments: Inspector of the Luftwaffe: Generalleutnant 
Josef Kammhuber. Deputy Inspector and Chief of Operations Staff 
Brigadegeneral Lothar von Heinemann. 

The Operations Staff is divided into the following sub-departments 
Fue L I (sub-dept.** Personnel *): Oberst Klette. Fue L II (sub-dept. 
*“ Operations ): Brigadegeneral K. Kuhlmey. Fue L III (sub-dept. 
* Organization *’): Oberst i. G. Mahlke. Fue L IV (sub-dept. 
* Training “): Oberst i. G. Sieber. Fue L V (sub-dept. * Logistics *’) 
Oberst Dipl. Ing. Stemmler. Fue L VI (sub-dept. ** Communications **) 
Brigadegeneral Hentz. Fue L VII (sub-dept. “ Anti-aircraft’): 
Oberst i. G. von Lange. 

General Luftwaffe Office in Wahn: Brigadegeneral Hermann Busch. 

Luftwaffe Group North, Muenster: Generalleutnmant Martin 
Harlinghausen. 

Luftwaffe Group South, Karlsruhe: Generalleutnant Joachim Huth. 

Ist Air Defence Division, Munich: Brigadegeneral Max Ibel. 

3rd Air Defence Division, Muenster: Brigadegeneral Eugen Walter. 

Schools Command, Fuerstenfeldbruck: Generalmajor Hannes 
Trautloft. Under his Command are: 

Luftwaffe Training Regiment 1, Pinneberg: Oberst Friedrich Hoppe. 
Luftwaffe Training Regiment 2, Stade: Oberst Horst Barsickow. 
Luftwaffe Training Regiment 3, Wesendorf (will be transferred to 
Roth): Oberstleutnant Gustav Pressler. Luftwaffe Training Regiment 
4, Landsberg: Oberst Joachim Gerndt. 

Pilot School A, Landsberg: Oberst Guenther Radusch. Pilot 
School B, Fuerstenfeldbruck: Oberst Dietrich Hrabak. Pilot School 
S, Wunstorf (with | training group in Fassberg and | training 
group in Diepholz): Oberst Joachim Poetter. 

Air Weapons School 10 (for fighter-pilots), Oldenburg: Oberst 
Herbert Wehnelt. Air Weapons School 50 (for reconnaissance- 
pilots), Erding: Oberstleutnant Guenther Proll. 

Technical School 1, Kaufbeuren: Oberst Werner van _ Hees. 
Technical School 2 (Communications Training), Lechfield: Oberst- 
leutnant Herbert Steingross. Technical School 3, Fassberg: Oberst 
Willi Antrup. 

Anti-Aircraft School, Rendsburg: Oberst Friedrich Franz Rittner. 


Anti-Aircraft Experimental Regiment, Putlos: Oberst Joachim 
Schneider. 
Luftwaffe Troops School, Hamburg-Osdorf: Oberstieutnant 


Friedrich Lang. 
a Officers’ School, Neubiberg: Brigadegeneral Richard 
euser. 
Higher Technical College, Neubiberg: Oberst Dr. Albert Meffert. 
Air Cadet Regiment, Uetersen: Oberst Rudolf Jenett. 
Federal Defence Academy, Luftwaffe Section, Hamburg-Blankenese 
Brigadegeneral Sigismund Freiherr v. Falkenstein. 


2. UNITS FORMED AND READY FOR NATO SERVICE BY 
THE MIDDLE OF 1960. 


Fighter-Bomber wing 31, Noervenich: Oberstleutnant Gerd Barkhorn. 
Equipment: 2 squadrons Republic F-84 F Thunderstreak each of 25 
aircraft, total 50 aircraft. 

Fighter-Bomber wing 32, Lechfeld: Oberstleutnant Siegfried Barth. 
Equipment: 2 squadrons Republic F-84 F Thunderstreak each of 25 
aircraft, total 50 aircraft. 

Fighter-Bomber wing 33, Buechel: Oberstleutnant Walter Krupinski. 
Equipment: 2 squadrons Republic F-84 F Thunderstreak each of 25 
aircraft, total 50 aircraft. 

Fighter-Bomber wing 34, Memmingen: Oberstleutnant Karlheinz 
Grewe. Equipment: 2 squadrons Republic F-84 F Thunderstreak 
each of 25 aircraft, total 50 aircraft. 

Fighter-Bomber wing 35, Schwesing near Husum: Oberstleutnant 
Karl Henze. Equipment: 2 squadrons Republic F-84 F Thunderstreak 
each of 25 aircraft, total 50 aircraft. 

Reconnaissance wing 51, Manching: Oberstleutnant Walter 
Grasemann. Equipment: 2 squadrons Republic RF-84 F Thunder- 
flash each of 16 aircraft, total 32 aircraft. 

Reconnaissance wing 52, Erding (will be transferred to Eggebeck in 
Schleswig-Holstein): Major Roderich Cescotti. Equipment: 2 
squadrons Republic RF-84 F Thunderflash each of 16 aircraft, total 
32 aircraft. 


To avoid mistakes German designations of the military ranks have been used. 
These German ranks corfespond to the ranks of the Royal Air Force as follows: 


Hauptmann Flight Lieutenant. 

Major Squadron Leader. 

Oberstleutnant Wing Commander. 

Oberst Group Captain. 

Oberst i. G Group Captain on the General Staff. 


Air Commodore. 
Air Vice-Marshal. 
Air Marshal. 


Brigadegeneral 
Generalmajor 
Generalleutnant 
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Transport wing 61, Neubiberg: Oberst Alfons Vonier. Equipment: 
2 squadrons Nord 2501 Noratlas each of 18 aircraft, 1 squadron 
Douglas C-47 Skytrain (Dakota). (The latter will be changed to Nord 
2501 Noratlas as soon as these are available.) 

Transport wing 62, Wahn: Oberstleutnant Rolf Alander. Equip- 
ment: 2 squadrons Nord 2501 Noratlas each of 18 aircraft, total 36 
aircraft. 

Fighter wing 71, Alhorn: Major Erich Hartmann. Equipment: 2 
squadrons Canadair F-86 Sabre Mk. VI each of 18 aircraft, total 36 
aircraft. 

Fighter wing 72, Leck: Major Erich Hohagen. Equipment: 2 
squadrons Canadair F-86 Sabre Mk. VI each of 18 aircraft, total 36 
aircraft. 

Fighter wing 73, Oldenburg and Alhorn: Major Fritz Schroter. 
Equipment: 2 squadrons Canadair F-86 Sabre Mk. VI each of 18 
aircraft, total 36 aircraft. 

Guided Missile Unit, Kaufbeuren 
Equipment: Martin TM-61 Matador. 
3. TYPES OF AIRCRAFT OF THE LUFTWAFFE 
Aircraft intended for Army and Navy Air Units.) 

Aircraft for the tactical Luftwaffe. Day fighters: Canadair F-86 
Sabre Mk. VI. Fighter-bombers: Republic F-84 F Thunderstreak. 
Reconnaissance fighters: Republic RF-84 F Thunderflash. Transport 
aircraft: Nord 2501 Noratlas. 

Aircraft for Weapons Training. 


Oberstleutnant Helmut Wolff- 


(Excluding 


Day fighter: Canadair F-86 Sabre 


Mk. V. _ Fighter-bomber: Republic F-84 F Thunderstreak. Night 
fighter: North American (Fiat) F-86 K Sabre. Reconnaissance 
fighter: Republic RF-84 F Thunderflash. Transport aircraft: Douglas 


C-47 Skytrain (Dakota). 

Training and Special Aircraft.—Training aircraft for Pilot School A: 
Piper L-18 C and North American T-6 Harvard Mk. IV Training 
aircraft for Pilot School B: Lockheed T-33 A and Fouga CM.170 kK 


Magister. Training aircraft for Pilot School S: Piaggio P-149 D. 
Multi-purpose aircraft: Hunting Pembroke. 
Helicopters.—(Light) Bell 47 G:; Westland Saro Skeeter; 


Sud-Aviation 1221 Djinn. (Medium) Westland 171 Sycamore; Vertol 
H-21; Sikorsky H-34 (S-58). 

These types are already in service, in greater or lesser number, with 
units. 

Delivery of aircraft ordered from abroad is being made according to 
contract, and production and delivery has also begun of types which 
are also being built in Germany under licence. 

In addition, it is further decided to acquire as a tactical lightweight 
strike fighter the Fiat G.91 and as an interceptor, fighter-bomber, 
and reconnaissance-fighter the Lockheed F-104 G Starfighter. 


Ill. Planning for the Future 


Of maximum importance for the further development of 
the Luftwaffe and its materiel equipment was the decision to 
acquire the Lockheed F-104 Starfighter. Since 1957 it had been 
clear to the Luftwaffe Command that the existing jet fighters 
would no longer be suitable in air defence as interceptors. 
The decision on the choice of the interceptor for air defence 
was purposely postponed as long as possible because current 
technical progress in the field of the interceptor was particularly 
rapid. It can be understood that the Luftwaffe Command was 
endeavouring to maintain the most modern level of equipment 
and to obtain a type of which it might be expected success- 
fully to meet service requirements for the next 8 or 10 years. 
This delay in reaching a decision was of much importance in 
that at the time no suitable pilots and airfields were available 
for such modern interceptors. Also in 1957 it was not clear 
and still in doubt whether in a short time manned aircraft 
might not be replaced by guided missiles. After deep con- 
sideration of this question, however, in the course of 1958 the 
conception gained ground throughout the whole of the NATO 
countries that manned fighters would retain their military 
importance for a foreseeable time and that in the coming years 
air defence must consist of a rational well-organized co-opera- 
tion between manned interceptors and guided surface-to-air 
missiles. The centre of gravity in the planning of the 
Luftwaffe for the years immediately to come still lies with 
manned aircraft. With these considerations in mind this 
decision was arrived at at the end of October, 1958, and 
approved by the Defence Committee of the Bundestag on 
Nov. 6, 1958. 

The intervening period had been utilized in examining with 


The Fiat G.91_ tactical , 
lightweight strike fighter. 
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the greatest care all types available for selection from the points 
of view of flying qualities, technical characteristics and main- 
tenance, etc. In all, 14 different types were subjected to a 
tactical-technical test, namely: 3 British, 8 American, 2 French 
and 1 Swedish type. Apart from outstanding flying per- 
formances, the facts in favour of the Lockheed F-104 Star- 
fighter which had already proved itself with Service units of 
the U.S.A.F. and could be delivered at short term were decisive; 
it also had the advantage that by easily exchangeable elements 
it could be used not only as interceptor and all-weather fighter 
but also as fighter-bomber or reconnaissance-fighter, 

In all, the Luftwaffe is to receive 670 Lockheed F-104 
Starfighters, including 30 two-seater F-104 Fs. These 30 two- 
seater F-104 Fs of which two have already arrived in 
Germany and 66 single-seater F-104 G Starfighters will be 
obtained from Lockheed. 210 F-104 Gs will be built in Germany 
under licence by “Group South” of the German aircraft 
industry and the remaining 364 F-104 Gs will be built by “Group 
North” of the German aircraft industry in co-operation with 
Belgium and the Netherlands 

On account of the multiple applications of the Lockheed 
F-104 Starfighter, after units have been equipped with this type, 
apart from transport and liaison aircraft, only a tactical light- 
weight strike fighter for direct support of the army (recon- 
naissance and tactical strike attack) will be required. For this 
purpose, after close examination of all offers, the Fiat G-91, 
developed on the basis of the NATO conception and recom- 
mended by NATO, was selected and ordered. The Luftwaffe 
will receive 282 of this type of which 50 will be obtained from 
Fiat and the remainder built in Germany under licence. A 
further 20 Fiat G-9ls in the two-seater trainer version will be 
delivered by Fiat. 

Ground anti-aircraft defence (the Army will have their own 
anti-aircraft formations) also comes within the scope of the 
Luftwaffe. The structure of this has already begun. Several 
Luftwaffe anti-aircraft battalions are being formed, equipped 
with Bofors L70 40-mm. guns and electronic fire-directing equip- 
ment and intended for defence against low-flying aircraft. 

As defence against high and very high flying aircraft the 
Douglas Nike guided missile has been selected. Several 
Luftwaffe anti-aircraft battalions are to be equipped with this, 
a third with the type Nike-Hercules and two-thirds with the 
type Nike-Ajax. The inquiry into the sites for these guided 
missile units has essentially been concluded. Cadres for three 
battalions equipped with Nike are in the U.S.A. tor special 
and unit training. They will arrive in Germany with ground 
equipment and radar guidance systems in 1960. 

To combat aircraft flying in at medium heights and also low- 
flyers, the Northrop/Raytheon Hawk surface-to-air guided 
missile has been decided on. It will form the equipment for 
several anti-aircraft battalions and will also be made in 
Germany under licence. 

In order to put into action all arms of a modern air defence 
in due time and where it will be most effective, the organic 
co-operation of all staffs and units is necessary. This depends, 
however, with the high speeds and the extensive use of 
electronic aids, on an effective radar, air-raid warning and 
aircraft directing organization and a corresponding system of 
communications. In this connection, European air defence 
must rest on a common system. In this field also the Luftwaffe 
has rendered valuable service in closest co-operation with the 
members of NATO 

As long as 24 years ago the integration had begun of German 
radar personnel in the early air-raid warning, communications 
and aircraft directing system of NATO in the Federal Republic. 
At the moment German personnel are already deployed in 
many radar stations of NATO. The preparations for further 
early warning and fighter direction posts on German soil have 
already been concluded. 

Summing up, it can be said that since 1958 the Luftwaffe 
has emerged from the initial stage of its development. Future 
development will be based on the foundation of experience 
gained in all fields on a wider basis and further conducted on 
the guiding lines outlined here 
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Exploring 
the Sun 


By S. W. Greenwood, M.Eng., 
A.M.I.Mech.E., A.F.R.Ae.S. 


S the exploration of the Solar System gets under way it is 

interesting to observe that increasing attention is being paid, 
not so much to the Moon and planets, the classic objectives of 
interplanetary flight, but to the Earth and the Sun. Hitherto 
the Earth has been treated as little more than a springboard 
and the Sun as little more than the provider of the gravitational 
field that keeps the bodies of the Solar System in orbit. But 
the International Geophysical Year has emphasized the practical 
importance of the interactions between events on the Sun and 
on our home planet, and a large proportion of astronautical 
effort is being devoted to increasing our understanding of such 
interactions. 

From the beginning, Earth satellites have been used to study 
the state of radiation around the Earth. These studies will 
shortly be extended to include astronomical observations. The 
advantages of such stations outside the Earth’s atmosphere are 
now well known, and it is only necessary here to remind 
ourselves of the secondary effects produced by our atmosphere. 
In particular, the visual observation of the Sun by telescopes 
on the Earth’s surface is often hampered by cloud and 
turbulence. 


Radiation Travel Times 
The dominant source of radiation affecting the Earth is 
undoubtedly the Sun, which emits two kinds of radiation. The 
first is electromagnetic, and travels in a straight (or substantially 
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Fig. 1. Relative 
position, after a 
whole number of 
years, of 4 probes 
launched at 
successive inter- 
vals of 3 months 
into 6 month 
elliptic orbits. 
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straight) line at 186 thousand miles per second. This radiation 
includes the visible light by which we see the Sun, together with 
many other radiations not detectable to the eye, but “ visible ” 
to special photographic plates, and to radio telescopes. 

The second kind is corpuscular, and consists of charged 
particles that travel in roughly a straight line for most of their 
journey, but which are likely to be appreciably affected by 
the magnetic fields at each end of the journey. These particles 
travel at several hundred miles per second. 

These radiations have rather different réles. The fast- 
travelling electromagnetic radiation affects the behaviour of 
the lower atmosphere, mainly through its heating effect, and 
through it the behaviour of the upper atmosphere. The 
corpuscular radiation, travelling relatively slowly, has_ its 
strongest influence in the upper atmosphere throngh its effect 
on the widely separated particles there. In severe cases of 
corpuscular emission, however, during solar storms, communica- 
tions by surface cable can be affected. 

Relationship between conditions beyond the atmosphere and 
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within it is beginning to be understood from satellite measure- 
ments and from data obtained from the long-range probe, 
Pioneer V. The need in the future wili be for much more 
ambitious long-range probes travelling within the Earth's orbit 
around the Sun. 

What is the significance of the time taken for radiation to 
travel from the Sun to the Earth? Electromagnetic radiation 
takes just under 8} minutes. When we look at the Sun with 
the naked eye or through a telescope we see it as it was 
84 minutes ago. (Incidentally, this is an operation that must 
be performed through smoked glass, and preferably with expert 
guidance, or you may be permanently blinded.) 

This time lag is not very large, and there is nothing that 
could be done to reduce it anyway. A probe positioned closer 
to the Sun still has to transmit data by electromagnetic radiation, 
and so the total time for transmission cannot be reduced. 

The importance of a closely positioned probe is that it can 
“see” regions not visible, or only imperfectly visible, from 
the Earth. However, it will be about 10 min. before an event 
associated with electromagnetic radiation on the Sun can be 
detected on Earth. One consolation is that the Earth as a whole 
cannot know of such an event in less than 8} min. 

Comparatively slow corpuscular radiation takes from one to 
two days to reach the Earth. The more violent the disturbance, 
the faster the radiation travels. It was this type of radiation 
that affected the motion of Sputnik III through its influence on 
the density of the upper atmosphere. 

Speed of corpuscular radiation has been estimated from visual 
observation of disturbances on the Sun and from the occurrence 
of subsequent disturbances at the Earth. This has led to a 
systematic programme of solar observation in order to 
anticipate Earth disturbances. 

Our knowledge of the interactions is slender, however, and 
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Fig. 2. Relative closeness to Sun of the bodies under 
consideration. 
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there is a need for more direct studies of corpuscular radiation 
closer to the Sun. Data from such studies can, of course, be 
transmitted by electromagnetic radiation from the probe, and 
so the time for direct advance warning can be varied at will, 
from zero at the Earth to a day or more, as the probe is 
positioned closer to the Sun. 


Solar Probes 

Pioneer V is the prototype of the solar probe. It has 
demonstrated the feasibility and value of a probe travelling 
within the Earth's orbit 

As vehicle performance increases it will be possible to 
approach closer to the Sun. An orbit of particular interest is 
an ellipse of six months’ duration. Its uses have been described 
in Ref. 1, and it will be remembered that at perihelion the 
probe is closer to the Sun than the nearest planet, Mercury, 
and that after two complete journeys around the Sun the probe 
is again in the Earth’s vicinity, making communication easy 
and recovery possible. 

The performance requirement is 9.6 miles/sec., a feasible 
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figure for the vehicles of this decade. The obvious limitation 
of the probe is that it varies in position relative to the Sun and 
Earth. so that the value of the information it transmits will vary 
correspondingly. One way of reducing the limitation would 
be to launch a series of such probes from different positions on 
the Earth’s orbit. 

One possible plan is illustrated in Fig. 1. Four probes are 
launched at successive intervals of three months. The positions 
of these probes when one is close to the Earth are indicated in 
the figure. 

It will be seen that two of the probes are well placed on 
opposite sides of the Sun and in a suitable position for trans- 
mitting information to the Earth with the minimum of solar 
interference effects. Other combinations of probe are, of 
course, possible, and no doubt some will be discovered that are 
more suitable. 

Inevitably, the need will arise for probes in close orbit around 
the Sun. These solar satellites will, perhaps, be more truly 
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artificial planets than the Earth-launched probes of today. A 
zone of special interest is provided by solar satellites that rotate 
at the same rate as the Sun’s surface features. 

The solar equator is inclined at an angle of about 7° to the 
Ecliptic, the plane of the Earth’s orbit, and while this is of 
practical importance, its consequences are not considered in 
this simple study. We shall adopt a simplified picture of the 
Sun rotating in the same sense as that of the planets around it. 

The zone of the “ stationary” satellites is shown in Fig. 2. 
The zone lies within the closest approach of the six-month 
ellipse, and well within the closest approach of Mercury. 

Positioning a satellite in an approximately circular 
‘stationary ” orbit offers distinct advantages. It will be 
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Fig. 5. Transfer orbit for 26-day « stationary” 

solar satellite 
possible to observe continuously an active, and possibly 
troublesome, surface region. It has a direct parallel in the 
so-called 24-hour “ stationary” satellite continously positioned 
above a given point on the Earth’s equator. 

Unlike the Earth, however, the Sun does not rotate as a solid 
body. It rotates more rapidly in equatorial regions than it does 
towards the poles. The variation is shown in Fig. 3. The 
period of rotation is just under 25 days near the equator, and 
rises to about 35 days near the poles. Obviously, it is the 
events occurring in the lower latitudes that most influence 
events on Earth, as these solar events are transmitted close to 
the Ecliptic. 

As a result of the Earth’s rotation around the Sun, the 
position of a given region of the solar surface does not recur 
in the interval given in Fig. 3, when the Sun is viewed from 
the Earth, but in a slightly longer period. For example, the 
orbit of Sputnik I11 was found to be influenced by solar events 
having a periodicity of about 28 days. This could be attributed 
to the recurrence of the appearance of a solar disturbance 
where the period of true rotation is 26 days, at 30° latitude. 

As is well known, the plane of the 24-hour Earth 
“stationary” orbit must be the Earth’s equatorial plane 
Similarly, all the Sun’s “ stationary” satellites must lie in the 
equatorial plane of the Sun. This must be so, regardless of 
the latitude selected for continuous observation. High latitudes 
are therefore viewed at an inclination, as they are at present 
from Earth. This is probably not too serious a limitation, 
however, aS we are primarily interested in the lower latitudes 
anyway. 

The radius of the orbit for “ stationary ” observation is given 
in Fig. 4. The lower latitudes rotate faster, and so the orbit 
has to be closer in as the latitude chosen is decreased. At 30° 
latitude (the 26-day orbit), the radius of the orbit of the 
“stationary” satellite is 0.172 Astronomical Unit.* The 
intensity of radiation is thus 1/0.172°, or 33.8 times as great as 
it is at the Earth’s orbit 

Entry into a “stationary” orbit is illustrated in Fig. 5. The 
probe first departs from Earth and acquires sufficient velocity 
relative to the Earth to enter a transfer semi-ellipse touching 
the Earth’s orbit and the desired final orbit around the Sun. 
On arrival at the “stationary” orbit the probe is retarded 
sufficiently to enter the new orbit rhe relative position of 
the Earth and the probe at the completion of the transfer is 
seen to be favourable for communication at this crucial stage. 

Three such satellites would be desirable to permit adequate 
observation around the solar sphere. The job of placing even 


* 1 Astronomical Unit is the mean distance of 


the Earth from the Sun. 
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CY 
a single probe in position, however, will be considerable, and 
must be viewed as a project of the distant future rather than 
of immediate interest. 

The total velocity requirement for the 26-day orbit is 
24.5 miles/sec. For the other orbits it varies a little from this 
figure, as shown in Fig. 6. Entry into the final orbit involves 
a higher velocity change than departure from the Earth and 
entry into the transfer orbit, and indicates that Earth-launched 
probes in elliptic paths around the Sun will form the mainstay 
of solar probes for many years. 

The continuous attack on the problems of nuclear-powered 
aircraft, examined recently in Ref. 3, lends encouragement to 
the belief that such machines will come inio operation in the 
foreseeable future. When they can be operated with reasonable 
efficiency at higher altitudes than at present appears practicable, 
say at about 60,000 ft., then an earlier proposal of the writer 
(Ref. 4) may deserve reviewing for its relevance to the problem 
of solar observation. 

In Ref. 4 it was suggested that there would be applications 
for continuous solar observation from high-flying aircraft. The 
virtue of observation from high altitude is, of course, a 
pronounced reduction in interference from cloud and atmo- 
spheric turbulence. Hence the present use of balloons for such 
observations. 

The disadvantage of balloons is that they are carried round 
with the Earth’s atmosphere. An aircraft, by flying in a direc- 
tion opposite to that of the Earth about its axis, can keep an 
object in its field of view. 

The principle is shown in Figs. 7 and 8. If the appropriate 
velocity is selected corresponding to the latitude, the machine 
then flies along a line of latitude at that speed and the Sun can 
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be viewed continuously. Obviously, the actual speed relative 
to the surrounding air will vary with wind velocity, but the 
principle is clear. 

It is sometimes an amusement to discuss the influence of 


travelling “faster than the Sun,” particularly in connection 
with supersonic machines. Here, in contrast, is a serious 
proposal for travelling with the Sun. The aircraft flies in 


perpetual day, and if a British version is built it will almost 
certainly be dubbed “ Empire” by its crew. 

An aircraft has characteristics that would make the average 
astronomer shiver. Vibration is probably the most serious. 
However, a large nuclear aircraft might provide a relatively 
smooth and stable platform. While it is being tested for 
long periods at a time, here at least is a service it could be 
performing. 

The snag is obvious. An aeroplane flying at latitude 55° N. 
or thereabouts at high subsonic speeds would be nicely placed 
for communication with ground stations over or near some of 
the main airline routes across Northern Europe and the Soviet 
Union. On the other side of the Earth the machine would 
cross Northern Canada. The practicality of the proposal may 
thus depend more on future approaches to access to the air 
space of another nation than on technical developments. 

At the moment the prospect of Russia accepting the idea, 
that the machine would be similar to the U-2 but was looking 
up rather than down, appears remote. Alternatively, the 
Russians may be able to do it first. How would we feel 
about it? 

All astronautical projects raise the problem of the significance 
of nationalism in relation to man as a whole. The solar 
observation aircraft throws it into sharp relief. 
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Pioneer V: Communications End 


FFORTS to communicate with Pioneer V, the 94.8-lb. solar 

probe launched on Mar. 11, have been terminated. Repeated 
attempts to contact the space-vehicle have failed since a last 
Six-minute message was received at Jodrell Bank on June 26. 
On that date, the probe was 22.5 million miles from Earth 
and moving at a relative velocity of 21,000 m.p.h. 

The previous record distance for space-communication was 
that achieved by Pioneer IV, a matter of 407,000 miles; 
Pioneer V has exceeded this by more than 55 times. In demon- 
strating the feasibility of deep space communications, the probe 
used primarily a 5-watt transmitter having an output no greater 
than that required to light a bulb on a Christmas tree. 

The 150-watt transmitter, left idle during the first four weeks 
of Pioneer V's journey, responded promptly when commanded 
for the first time on May 8 at a distance of eight million miles. 
Use of this transmitter, however, was limited because of 
apparent deterioration of the probe's 28 flashlight-size batteries. 

Any one or more of three reasons could account for loss of 
contact. The probe may be out of range of Earth with its 
5-watt transmitter (estimates had suggested that contact would 
be lost at about 20 million miles). There may have been a 
battery failure. (The batteries were recharged constantly by 
solar cells in four paddles extending from the 26-in. spherical 
centre-body). Finally, component failure may have occurred. 

Pioneer V transmitted 138.9 hours of scientific information 
which offers the following results and tentative conclusions:— 


1. Instruments detected solar particles in transit from the Sun 
millions of miles before they were intercepted by the Earth, 
permitting comparative study. 

2. Contrary to previous belief, sudden decreases in cosmic 
ray activity do not appear to depend on the Earth’s magnetic 
system. 

3. Intensity of the Earth’s outer Van Allen radiation belt is 
not produced directly by the injection of electrons from the Sun. 
(Simultaneous measurements made with Pioneer V and the 
satellite, Explorer VII, indicate the electrons are somehow 
accelerated to higher velocities after being caught in the Earth's 
magnetic field.) 

4. Magnetometer data can be explained by the existence of a 
large ring current circulating around the Earth at about 
30,000 to 60,000 miles. Total current flowing inside this region 
of space has been computed to be five million amperes. 

5. Provides evidence that the Earth’s detectable magnetic field 
extends as far as 64,000 miles from Earth. 

6. Suggests the existence of a measurable interplanetary 
magnetic field. 

Throughout the flight, temperatures were monitored on the 
probe, inside and out. For example, about 12 hours after 
launching, the solar cell paddles average 23° F. Three months 
later, when the vehicle was some 18 million miles from Earth 
and nearer the Sun, paddle temperatures averaged 51 
Correspondingly, the internal temperature on the underside of 
a shelf forming the waist of the space-vehicle, rose from 
18° F. to 30° F. 
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and the day after 


Weare the Aircraft Equipment Division 
of The English Electric Company Limited, and being 
a member of that group, are backed by their vast re- 
sources for research, development and production. 
We stand today in the forefront of the development of 
electrical equipment for the aircraft that will be built 
tomorrow and the day after tomorrow. 


We have the manpower and the know-how to take ENGLISH ELECTR I(’ 


projects quickly from the drawing-board to the proto- a fi 

type stage, and have the facilities and techniques to aircraft equipment 

put them equally rapidly into production. 

And finally, we provide an efficient after-sales service THE ENGLISH ELECTRIC CO LTD - AIRCRAFT EQUIPMENT DIVISION 
which can be extended where necessary to meet new —- PHOENIX WORKS, BRADFORD 


requirements. 
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ANTONOV FEEDER.—General appearance of the new Antonov An-24 feeder- 


liner, described in our issue for jly. 1, is shown here. 


The Ivchenko engines 


deliver about 2,000 h.p. each and the An-24 seats 32-42 passengers. 


MISRAIR COMET  SERVICE.— 
Comet 4Cs of Misrair United Arab Air- 
lines went into service between Cairo and 
London on Jly. 16, a little more than five 
weeks after the first delivery. Two Comets 
have been delivered and the third is due 
early in 1961. 


U.S.-RUSSIA TALKS.—On the eve of 
the first meeting between U.S. and Russian 
delegations in Washington to negotiate a 
civil air agreement, the U.S. Government 
postponed the talks. The reason given 
was the intensification of the “ cold war.” 


MONTREUX AIRPORT.—A _ small 
airport at the eastern end of Lake Geneva 
to serve Montreux was opened on Jly. 16 
It is large enough for feeder-liners from 
Geneva or Zurich airports, and will also 
be used for sight-seeing flights over the 
Lake and Alps. 


UNNATURAL HAZARDS. Two 
potentially disastrous incidents involving 
airliners occurred on Jly. 19. In one, a 
passenger (said to be a Ukrainian immi- 
grant) on a T.A.A. Electra bound for 
Brisbane, ran amok with a sawn-off rifle, 
a bundle of gelignite and a battery. He 
was overpowered by the crew, the gun 
being fired during the struggle. A British 
United Airways Britannia flying to 
Singapore with 103 passengers was forced 
to land at Ankara by Turkish Air Force 
Super Sabres after it had flown over a 
prohibited military zone in Western 
rurkey. 


G.E.C, FOR COVENTRY.—A £10,000 
contract has been placed with G.E.C. for 
high intensity runway lights, high and 
low intensity approach lights and taxiway 
lights for Baginton Airport, Coventry. A 
5,300-ft. runway is now being laid as the 
first stage of a four-part development 
plan. 

BRISTOL CONTRACT,—Bristol 
Aero-Industries, Ltd., of Canada, has 
been awarded a contract for line main- 
tenance of B.O.A.C. aircraft at Montreal 
and Toronto, and to provide ramp hand- 
ling services for B.O.A.C. at Malton 
Airport, Toronto 


ee 


HELICOPTER 
AWARD.—Last week 
Gen. |. Schweizer (left) 
presented the 
Lawrence D. Bell Heli- 
copter Pioneer Award 
to the Helicopter 
Division of British 
United Airways 
in recognition of the 
pioneering work by 
one of its forerunners, 
Fison-Airwork. Right, 
is Mr. J. E. Harper, 
formerly managing 
director of Fison-Air- 
work and, centre, Mr. 
M. D. N. Wyatt, chair- 
man of B.U.A. 
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BETTER ASR RADAR.—Installation 
has begun at Newark, Orlando and Little 
Rock airports of the new Texas Instru- 
ments ASR 4 airport surveillance radar, 
which has a range of 60 miles and covers 
altitudes up to 25,000 ft. A total of 34 
sets of ASR 4 has been ordered by the 
F.A.A., which is also buying moderniza- 
tion kits for the older ASR at another 48 
airports. 


FRANSPORT COURSES. — Evening 
classes in preparation for the Institute of 
lransport examinations are held regularly 
by the City of London College in Moor- 
gate, E.C.2. Those of particular air trans- 
port interest cover the Law of Air 
Transport (two years), Economics of Air 
fransport and Air Transport Operation. 
Enrolment for the next sessions will be 
from 5 to 7 p.m. on Sept. 20 and Sept. 21. 


AIRLINE RECORD. 
American Aijrlines flew 
revenue passenger miles—the first time, 
the company claims, any airline has 
exceeded the 600 million mark in a single 
month. The airline carried 809,000 
passengers in the month. 


During June, 
615 million 


P.R. CONFERENCE.--Public _ rela- 
tions directors of IATA member airlines 
will hold their fifth annual conference 
in Estoril in November. Among the 
topics to be discussed are the problems of 
sound abatement, medical aspects of jet 
flight and the importance of cargo traffic. 


DIRECTOR. — Mr. 
D. P. Huddie has 
been appointed to 
the board of Rolls- 
Royce, Ltd. Since 
1958 he has been 
general manager, 
sales and service, and 
a director of theaero 
engine and inter- 
national divisions. 


GOING TO HAMBLE.-—Mr. Peter 
Twiss, O.B.E., D.S.C., the former chief 
test pilot of Fairey Aviation, Ltd., has 
retired from test flying and has taken over 
responsibility for the sales of Fairey 
Marine motor boats at Hamble, Hamp- 
shire. 


FAIREY SECRETARY.—Mr. D. W. 
Lee-Smith, F.C.A., has been appointed 
secretary of the Fairey Co., Ltd He 
succeeds Mr. L. S. Dawkins who was 
appointed a Fairey director in February 


of this year. Mr. Lee-Smith is at present 
chief accountant of the company and he 
retains this position. 


ENGLISH ELECTRIC CHANGE. 
Mr. Douglas Lang has recently been 
appointed chief sales engineer at English 
Electric's Aircraft Equipment Division, 
Bradford. He joined the Division in 
September, 1956, as an _ applications 
engineer and in 1958 became a technical 
sales engineer. In his new post he 
succeeds Mr. T. E. Simms who has 
become chief project engineer. 


SAMUEL FOX CHANGES. — The 
following appointments are announced by 
Samuel Fox and Co., Ltd., a subsidiary 
of The United Steel Companies, Ltd. They 
are effective from Aug. 1. Mr. G. 
Thickett, who has been combining his 
duties as works manager (heavy depart- 
ments) with those of billet mill manager, 
will give up the latter appointment and 
Mr. E. Hampshire, at present production 
controller, is appointed billet mill 


manager. 
production controller. Mr. Gray, 
assistant to the bar and rod mill manager, 
becomes assistant manager, bar and rod 
mill. 

PLESSEY APPOINTMENT. — Mr. 
G. H. Doust has been appointed general 
manager of Plessey International Ltd. He 
has been with the company since Novem- 
ber, 1958, as deputy to the general 
manager. 

GAPAN’S PART.— When “Gipsy 
Moth III” sailed into New York on 
Jiy. 23 with Francis Chichester at the 
helm, prominent in the launch which went 
out to meet him was Capt. J. T. Percy 
representing the Master of the Guild of 
Air Pilots and Air Navigators, The Guild 
is particularly proud that the difficult 
feat of navigation in making a single- 
handed transatlantic crossing in 40 days 
should have been done by a member. 
First great feat of navigation for which 
Francis Chichester will be remembered 
was = solo crossing of the Tasman Sea 
in 1931. 


Mr. N. P Browning is appointed 
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Flying the 
Jodel Mousquetaire 


by John Fricker | 


N recent months, the impact of free-import American light 

aircraft into this country has been such that the uninitiated 
executive, private and club operator may be forgiven for 
imagining that the production of efficient lightplanes was the 
prerogative of the United States. This impression is now 
seriously challenged by the introduction into the U.K. by 
Rollason Aircraft and Engines, Ltd., of the Jodel D.140 
Mousquetaire. 

This is the sort of aeroplane that should have been developed 
from the point where our own designers left off in the light- 
plane field; the sort of aeroplane that Miles did so well; an 
aeroplane that we in this country can understand. A refined 
Messenger, as it were, retaining the time-honoured, easily 
repaired and fatigue-free wooden construction; with classic 
handling qualities and an excellent cruise performance con- 
trasting with remarkable low-speed characteristics. 

A small-field aeroplane, in fact, which is really meant to 
operate from rough grass; there can be no argument about 
short landing when the indicated power-on full-flap stalling 
speed is a stark 28 m.p.h. Coupled with an economical cruising 
performance of 140 m.p.h., this gives the Mousquetaire a speed 
range unapproached by any other light aeroplane without 
special high-lift devices, and yet at £4,500, duty paid and 
delivered to the U.K. in standard form, it is the cheapest air- 
craft of its capacity available for import. 

Here is an occasional five-seater which can carry as standard 
four people with a full fuel load of 48 gal.—enough for six 
hours’ safe endurance—plus no less than 200 Ib. of baggage. 
Even with five persons on board, this remarkable aeroplane 
not only accepts full fuel again, but even allows 44 Ib. of 
baggage to be carried. 

All this is achieved on a 180 b.h.p. Lycoming O-360 flat-four 
engine, which in the de luxe Mousquetaire (as is Rollason’s 
demonstrator, G-AOVZ) drives a McCauley constant-speed air- 
screw. In standard form, the D.140 has a Hoffman fixed-pitch 
propeller, but in either case there is a useful power margin. 

Mousquetaire performance is partly attributable to the very 
-— structure; the aircraft can lift the almost exact equivalent 
of its empty weight, and yet is stressed to the aerobatic factor 
of 10 g as a two-seater at 1,873 lb. gross. The wooden and 
fabric-covered airframe is also very clean, and the sharply 
dihedralled (20°) outer wing panels must clearly be more 
efficient than they look. 


The Mousquetaire has primary metric flight instruments in 
standard form, and full dual control. The de luxe version, seen 
here, has French 20-channel VHF and manual DF equipment. 


The D.140, in fact, has all the characteristics which I 
remembered from the smaller Jodel D.117 two-seater (THE 
AEROPLANE, Dec. 19, 1958) and of course the relationship is 
very close. The Mousquetaire was developed by the main 
French Jodel agents, S.A.N., at Bernay, as a stretched two- 
seater, and the prototype first flew on Jly. 4, 1958. A batch of 
50 was laid down, and by the end of that year, 14 had been 
delivered. 

Remarkably little time was wasted in developing the D.140, 
although it is substantially bigger than the two- and three-seat 
Jodels. It shows the same high standard of finish which | 
remembered from the D.117, but has a number of refinements 
These are evident in such details as the press-button draintaps 
below the front 28-gal. and rear 20-gal. fuel tanks, the instal- 
lation of plain flaps instead of spoilers and of course the 
externally accessible baggage compartments. 

There are two of these in the Mousquetaire; the one forward 
of the cabin, behind the engine bay has no specified capacity, 
but is big enough to take two or three soft grips. Behind the 
cabin about half the length of the near-monocoque fuselage 
coaming hinges open to provide the enormous baggage locker 


The vast rear luggage locker of the Mousquetaire can also be 
used for stretcher loading, when two attendants and the pilot 
can also be carried. 


which is a unique feature of the Mousquetaire. The |4-metre 
long unobstructed opening looks big enough to take a body, 
and it does just that, opening into the rear cabin, in the 
ambulance réle for which the D.140 is offered. 

The C.G. does not seem unduly sensitive to the aft loading 
which is possible with this arrangement, although the prudent 
pilot would naturally distribute the weight between the two 
baggage compartments. Bungee tie-downs at the front of the 
rear locker serve as a reminder of such considerations. 

On the ground, the Mousquetaire sits tail-heavy on its 
forward set undercarriage. The mainwheel legs are fairly short, 
and the long tailwheel unit with its spring steering intercon- 
nection with the rudder gives the D.140 a relatively small ground 
angle. Thus many of the advantages of a tailwheel and a 
nosewheel undercarriage are combined, the view, for example, 
over the sloping nose being very good for taxi-ing. 

The big blue-tinted canopy permits excellent all-round 
visibility at all times, and after extensive recent experience on 
many purblind high-wing types, I found an unaccustomed 
pleasure at not having to crane my neck like a contortionist to 
see where I was going. The counterbalanced canopy hinges 
upwards in halves for entry, like the Messenger/Gemini, 
but the cockpit walls are rather higher, so that the step down 
into the deep cockpit might be ungraceful for the ladies. In 
addition to sun protection from the tinted canopy, the roof is 
lined with perforated plastic, which is translucent and provides 
overhead shade. 

Once one is installed in the cockpit, there is plenty of room, 
and the big bench seat in the rear looks as though it could 
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accommodate its optional three persons without undue 
discomfort. The deep front panel accommodates basic flight 
and engine instruments (all metric except the altimeter) on its 
moulded upper half, with room enough for additional IMc 
equipment. The upper panel also has four warning lights, two 
adjacent to their respective gauges for the fore and aft fuel 
tanks, and flashing when the levels fall to about a gallon. This 
seems a rather small amount for a reserve 

The third red warning light, on the starboard panel, is for 
low oil pressure indication, as in the Jodel D.117, there being, 
regrettably, no gauge. There is, however, an oil temperature 
gauge, and above that is an amber warning light. This is 
related to flap movement, and comes on whenever the flaps 
are lowered to either their half or full 50-degree setting by the 
manual lever on the port side of the cockpit. A central lever 
below the lower front panel, which houses throttle, pitch, 
mixture and electrical controls, applies progressive braking 
through differential rudder movement, as in de Havilland and 
Miles lightplanes, and has a simple and positive throw-over 
lock on its ratchet, 

In G-AOVZ, the lower panel also accommodates an Airstal 
20-channel VHF and a manually tuned radio compass, which 
with a cabin heater are standard in the £5,280 de luxe 
Mousquetaire. Full dual control is fitted to all D.140s, the 
two control columns being formed from a single U-shaped 
tube, as in the D.117. Another common feature is the tiny 
elevator trim wheel on the port wall of the cockpit, which in 
the Mousquetaire actuates a large tab hanging behind the port 
elevator. 

Taxi-ing out in G-AOVZ at Redhill, my initial impression 
was of the fairly “ solid’ but well-cushioned feel of the under- 
carriage, and the substantial foot loads needed to steer the 
small tailwheel on soft turf. The aircraft in general has a 
pleasantly substantial atmosphere, doubtless resulting from its 
wider track and overall increase in dimensions from the D.117. 
The hydraulic brakes may be used quite fiercely without raising 
the tail, even at the forward C.G. position, and with the central 
lever fully disengaged, differential braking is available at the 
end of rudder travel to supplement tailwheel steering. 

Ground manceuvrability is therefore good, and positive control 
is available to check a gentle swing to port during take-off. I 
started off with half flap, neutral trim, and about half fuel. 
and as the Mousquetaire accelerated away at 95 Piézes* and 
2.700 r.p.m., the tail gradually rose to bring the aircraft level 
with the stick central. A little aft elevator resulted in a 
positive unstick at about 65 km./hr. (40 m.p.h.), and the 
Mousquetaire quickly built up speed to its optimum climb 
figure of 125 km./hr. (78 m.p.h.). 

The climb gradient at this speed is very steep, after consider- 
ably less than a couple of hundred yards ground run, and a 


rough check on the initial climb showed almost exactly 
1.000 ft./min. Full throttle is maintained for the climb but 
the revs. are reduced to 2,400 by a twist of the vernier 


pitch knob. On raising flap after take-off, there is a brisk 
nose-up change of trim, but the sensitive little trim wheel 
quickly takes care of that, and the stick forces are never 
anvwhere near excessive. 

All the controls are nicely harmonized and require very 
moderate effort to operate; at the same time they convey that 
pleasant impression of solidity and the Mousquetaire refuses 
to be bounced around unduly by rough air. Our stormy summer 
provided plenty of that commodity during my flights in 
G-AOVZ, together with torrential rain, but the Mousquetaire’s 
feathers remained unruffled. Rain did penetrate the canopy, 
however, through the front ventilator, and the upper wind- 
screen seals, while a certain amount of slipstream noise was 
evident through the long expanse of transparency. 

To check the cruise, I left the r.p.m. at 2.400, as recommended, 
and throttled back to 80 Pz on the manifold pressure gauge. 
It was necessary to push the nose down way below the horizon, 
as in the Prentice, to maintain level flight, giving an excellent 
view, and nearly half forward travel of the trim wheel was 
also needed. The speed soon built up to the quoted 225 km./hr. 
or 140 m.p.h. ind’cated, at which the consumption is less than 
8 gal./hr. With the six hours’ safe range which the standard 
tankage thus confers, the Mousquetaire has range enough to 
satisfy the most ardent touring enthusiast. 

Trimmed for cruising, the aircraft is positively stable longi- 
tudinally and directionally, while laterally it shows neutral 
stability to port, and is slightly unstable to starboard. In other 
words, it is healthily normal in its characteristics; it will turn 
very nicely to starboard on ailerons aione, but a touch of 
rudder is needed to port to achieve an accurate turn. Control 


Still wearing its competition number for the R.Ae.C. Air 
Touring contest, the Mousquetaire shows off its shapely lines at 
Redhill. 


Photographs copyright “The Aeroplane and Astronautics” 
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responsiveness remains good throughout the very extensive speed 
range, which extends up to the refreshingly high Vue of 340 
km./hr. (198 m.p.h.). 

At the low end of the scale, the Mousquetaire drops its 
nose as power is reduced, this process being accompanied in 
G-AOVZ by a slight hunting tendency in airscrew r.p.m. from 
the constant-speed unit. Lowering flap below the limit speed 
of 150 km./hr. (93 m.p.h.) accentuates the nose-down tendency, 
and full aft rotation of the trim wheel at the forward C.G. 
position leaves the Mousquetaire with a slight residual nose- 
heavy load. 

With a little engine on in fine pitch, and full flap, the 
D.140 can be hoicked back until the A.S.L. needle goes off the 
dial, at 50 km./hr. (31 m.p.h.), at which speed it will continue 
to fly under full control and with surprising responsiveness. 
Full aft pressure with the stick will eventually end this state 
of affairs, but the only result is a wallowing stall, with no 
positive breakaway. The A.S.1. needle is then on its lower 
stop, at a position corresponding to 45 km./hr. (28 m.p.h.). 

Position error must undoubtedly add something to that 
figure, but even the addition of 10 m.p.h. gives a remarkably 
low-speed stall. When clean, and with power off, the 
Mousquetaire nods in and out of stall buffet at 55 km./hr. 
(34 m.p.h.) 1.A.S. with quite a low rate of sink and full lateral 
control. Not much aerodynamic warning is available in any 
stall, but these could not really be more innocuous. 

Despite their narrow chord, the flaps of the D.140 seem 
quite effective at steepening the glide, which trimmed out, with 
full aft bias, when I was flying solo at 110 km./hr. (68 m.p.h.). 
This is rather more than the recommended 100 km./hr. for a 
power off, full flap approach, and even this is ample when 
flying at a light weight. I found that the elevator remained 
very crisp and sensitive for the flare-out, which is not pro- 
nounced, since the ground angle of the Mousquetaire is small. 
Landing it, in fact, could not really be simpler, and the touch- 
down seems almost at a walking pace, at the indicated 
50 km./hr. (31 m.p.h.). Brakes can be applied liberally, even 
at a forward C.G. and a typical landing run is 128 yd. 

Before leaving, with some reluctance, the Mousquetaire, I 
tried a simulated overshoot trimmed from the approach con- 
figuration and found remarkably little change in stick load. 
It does seem absolutely viceless, and I have seldom been so 
impressed by an aeroplane on initial acquaintance. Fitted 
with British instruments, it would seem to me almost 
incomparable value for money. 


* 101.331 Piézes=1 atmosphere, 
LEADING PARTICULARS 
DIMENSIONS.—Span, 33 ft. 6 in.; length, 25 ft. 11 in.; 
7 ft. 1 in.; wing area, 192.7 sq. ft. 
WEIGHTS.—Empty, equipped, 1,320 


height, 


Ib.; fuel (48 Imp. gal.) 


346 Ib.; oil, 18 lb.; four occupants, 640 Ib.; baggage, 211 lb.; 
loaded, 2,535 Ib. 

PERFORMANCE.—Max. speed, 16! m.p.h.; cruising speed, 140 
m.p.h.; stalling speed, flaps down, 34 m.p.h.; initial climb, 
985 ft./min.; service ceiling, 14,760 ft.: take-off distance to 50 ft., 
1,345 ft.; landing distance from 50 ft., 755 ft.; range, with 


allowances, 745 miles. 
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and ASTRONAUTICS 


Personal Flying 


URTHER details are now available about Max Conrad's latest 
long-distance flight in his now-famous Piper Comanche, 
NIIOLF “Let's Fly.” His recent 60-hr. 10-min. closed-circuit 
flight over 6,921.28 miles exceeded his own personal endurance 
record, and more than doubled the previous Czech figure of 
3.084 miles in a Meta-Sokol. 

The Comanche weighed-in for the closed-circuit flight at 
exactly 3,858 Ib., which was the upper limit for the class record, 
and this included 295 Imp. gal. of fuel. In addition to the 
normal 50 Imp. gal. of fuel in two wing tanks, 245 gal. were 
carried in four cabin tanks, one being seat-shaped and foam- 
padded to accommodate the pilot. No extra oil, however, 
was carried, and the Comanche’s 180-b.h.p. Lycoming used 
only three of its standard eight quarts during the 60 hr. 
in the air. 

Normal gross weight of the Comanche 180 is 2,550 Ib., so 
that NIIOLF was some 1,300 Ib. overweight for take-off at 
Minneapolis-St. Paul. As usual on these flights, Max Conrad 
carried no food at all, but had three vacuum flasks of black 
coffee, tea and water. The flight was made, in perfect weather, 
via Chicago and Des Moines, and the 865-mile lap was com- 
pleted eight times. The Comanche then landed with 33 gal. 
of fuel remaining in its wing tanks—enough for a further 
500 miles—the fuel consumption averaging an_ incredible 
4.3 Imp. gal./hr. at a mean height of 1,500 ft. 

For most of the time, the Comanche flew at about 120 m.p.h., 
and Max Conrad estimated that by his seventh lap he was 
down to a consumption of 24 Imp. gal./hr. He followed his 
usual technique on long-distance flights of progressively 
throttling back and reducing r.p.m. as fuel was burnt to less 
than 40% power, maintaining engine temperatures through 
having removed the oil cooler before take-off. The use of 
mixture control at such low altitudes and the lack of an oil 
cooler results in the oil temperature staying on the red line 
throughout most of the flight, but makes possible the remark- 


te 
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LIGHT LOCKHEED.—The first prototype Lockheed-Azcarate 

LASA 60 has now been given Mexican registration; it will also 

be produced in Argentina and Italy. Sales price is expected 
to be about £7,000. 


includes the starter, floorboards and external drag-producing 
objects such as door handles and so on. A lightweight generator 
was installed, and with these modifications, Conrad flew 6,967 
miles from Casablanca to Texas, in November, 1959, and 
7,668 miles from Casablanca to Los Angeles with a 250-b.h.p. 
Lycoming installed in NIIOLF, in June, 1959. 


More news this week about the Emeraude. The first Scintex 
CP-301C Emeraude to be delivered to this country recently 
arrived for a private owner in the Midlands, and is registered 
G-ARDD. This attractive little two-seater, which now has a 
bubble canopy, is being handled in this country by the Tricolore 
Trading Company, 36 Southampton Street, London, W.C.2, who 
inform us that the U.K. price, without radio, is £2,400, or 
£2,660 with a 20-channel vuHF set installed. 

Scintex has now developed a four-seat version of the 
Emeraude, the ML. 145 Rubis, which has a retractable tricycle 
undercarriage and is powered by a 145-b.h.p. Continental 


able fuel consumptions achieved. 


Other removals from the Comanche for these record attempts 745 miles. 


Gliding Notes 


by Dr. A. E. Slater 


SOUTH-WEST wind with cumulus 

and occasional cumulo-nimbus clouds 
gave the R.A.F. Championships a good 
send-off on Saturday, Jly. 16, when the 
task was distance along a dog-leg course 
via Benson to the Norfolk coast. The 
first 27 miles N.N.W. to Benson, almost 
at right-angles to the wind, should have 
been difficult, but several people got 
there before the ground party and were 
mystified by the absence of the usual 
recognition signs. 

From Benson the “ set line ” went N.E. 
through Ely to meet the coast at West 
Runton, between Sheringham and 
Cromer, giving a maximum distance of 
150 miles, officially given out as 130 sea 
miles. (The load of conversion tables 
needing to be taken around to gliding 
meetings gets continually heavier; one 
day, perhaps, we shall have versts to deal 
with.) 

Three competitors reached the coast at 
West Runton: Sgt. John Williamson in 
an Olympia 419, Fit. Lt. G. Coatesworth 
in the Olympia 401X (which a Norwegian 
had flown at Butzweiler), and Roger 
Mann, who has left the R.A.F. and was 
flying hors de concours. This means that 
Technical Training Command and 
Bomber Command are running neck-and- 
neck in the lead. 

Sheringham, 3 miles off the course, was 
reached by Wally Kahn. also hors de 
concours, and by Cpl. Philip Jeffery of 
Maintenance Command, a comparative 
newcomer who completed his Gold “C” 
distance leg and earned a Diamond with 
a 300-km. triangular flight from Dun- 
stable via Lasham and Nympsfield on 
May 31. These two were marked for 
147 miles. 


Pit. Off. G. Barrell, of Flying Training 
Command, made 140 miles to Holt in an 
Olympia 2b, and Fit. Lt. F. D. Cretney 
of Maintenance Command, in a Skylark 
3b, 134 miles to Foulsham. These seven 
were far ahead of the rest of the field, 
but special mention is deserved by Fig. 
Off. J. Delafield, who came 12th out of 
28 competitors by taking a T-21 Sedbergh 
two-seater to Henlow, 81 miles. 

Two of the “favourites” for the indi- 
vidual R.A.F. Championship, Sgt. Andy 
Gough and Gp. Capt. N. W. Kearon. 
came down at Luton airport and Tring 
reservoir respectively. 

Two frustrating days followed. On the 
Sunday, an occlusion passed over in the 
morning, leaving rather ragged low clouds 
behind it. And, on Monday, Jly. 18, a 
stiff S.W. wind was blowing into a For- 
bidden Zone which had been established 
around Farnborough for the day and 
came right up to Odiham launching point. 
A few competitors were towed six miles 
S.W. to Lasham to be released there for 
a 40-mile race to Shoreham in the S.E.; 
but they found it impossible to gain any 
useful height without being blown back 
into the Farnborough area. On Tuesday 
came another occlusion. 


. * * 


XACT figures of recent British records 
have been issued by the British Glid- 

ing Association after homologating them. 
A. J. Stone, of B.E.A., who broke the 
United Kingdom out-and-return record 
on May 29 but had to do it again next 
day because there was no film in his 
camera the first time, flew 222 miles. The 
previous U.K. record was 197.2 miles by 


engine. Maximum speed is 155 m.p.h., and the range will be 


A. J. Deane-Drummond. while R. C. 
Forbes set up the British National record 
of 217 miles. 

“ Rocky ” Stone took 6 hr. 50 min. to 
go from Lasham to Bridgnorth and back 
the first time, and 7 hr. 35 min. the second 
time. The same pilot broke the U.K. 
speed record for a 200-km. triangle on 
May 31 with 40.54 m.p.h. from Lasham 
via Devizes and Witney. These flights 
were done in a Skylark 3b. 

Fit. Lt. G. J. Rondel, in his cu-nim 
flight from Marham on Jne. 18 in an 
Olympia 2b, set up a U.K. absolute 
altitude record of 30,580 ft. and a U.K. 
and British National gain-of-height record 
of 29,100 ft. 

Mrs. Anne Burns’ 300 km. triangular 
speed record for women on Jne. 1 was 
27.6 m.p.h., done in a Skylark 3b from 
Lasham via Frome and Banbury. 


. . 7” 


HEN the Bishop of Bedford, the Rt. 
Rev. Basil T. Guy. was taken for 
a ride in a T-21 at the London Gliding 
Club by Ray Stafford-Allen, he said that 
he had never before heard of a bishop 
flying in a glider, and wondered if he was 
the first. Can any reader, here or over- 
seas, dispute his claim? 


South Wales Gliding Club has acquired 
a glider and built a hut on its mountain- 
side site near Caerphilly, north of Cardiff. 


The proposed Border Soaring Centre 
held a preliminary meeting at Carlisle at 
the end of June, with Gp. Capt. N. W. 
Kearon as provisional chairman. 
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Correspondence 


Aero-Electronics—The Navigator’s Place 


R. S. M. B. Lane (Aero-Electronics supplement to Tut 
AEROPLANE AND ASTRONAUTICS, of Jly. 15) need have no 
fear of being accused of being “ starry-eyed,” but he is, per- 
haps, a little blind and somewhat naive. Blind to the fact 
that most of what he hopes for in the future is already in 
existence today, right in the same cockpit of B.O.A.C.’s DC-7€ 
in which he sits, and naive (in the way most housewives are 
regarding advertisements of detergents) in thinking that Doppler 
is a “ self-contained navigation system.” 

He would like to see, he says, a “ monitoring device” for 
all long-range navaids—well, what better monitor is there than 
the professional specialized navigator? And if duplication is 
desirable—then why not two navigators? which, incidentally, 
is much more reasonable than three pilots! 

Given the proper facilities, a professional navigator can main- 
tain a predetermined flight-path to an accuracy consistent with 
any separation standards required by A.T.C. to cope with any 
increased traffic density in the foreseeable future. The only 
additional equipment needed would be a gyro-stabilized sextant 
to enable more frequent and rapid fixing—and this could be 
developed and produced at a fraction of the cost of the much 
publicized electronic navaids. An all-weather drift-meter would 
be of assistance, and is available today in the Doppler 
(without the expensive and complicated electronic computer). 
And that is all this Doppler really is—an all-weather drift- 
meter! (Ground-speeds were obtainable with the old drift-sights 
as well!) Even with the computer, it is no more a “self- 
contained navigation system” than were the old mechanical 
A.P.I. or G.P.I. In the hands of a professional navigator, how- 
ever, it is a valuable aid, as “ P.R.R.” so aptly emphasized in 
the last article of this Aero-Electronics supplement. 

In ending, may I congratulate you on presenting such an 
excellent and authoritative review, marred only by the comments 
referred to above, and suggest that a B.O.A.C. navigator would 
perhaps be far better qualified to write on long-range navaid 
requirements than a B.O.A.C. pilot. 

Richmond, Surrey. A. L. SEGALL. 
Technical Vice-Chairman.- 
International Airline Navigators Council. 


Coastal Airports for Supersonic Aircraft 


HE Minister of Aviation has once again endorsed in 
Parliament the Government's support for the supersonic 
airliner of the "70s. “ We are very far advanced in our studies 
and I hope we may be in a position to make a statement before 
long.” The Times, Sly. 12. 

It is hoped that the statement when it comes along will not 
only cover the design and development of the aircraft itself 
but will include some advanced information on how it is 
intended to operate the aircraft and whether from London 
Airport or a selected coastal area. 

London Airport will be saturated with jet air transport move- 
ments probably within five years, most certainly within 10. It 
would be a modicum of comfort to the long-suffering local 
residents of they knew that this revolutionary development in 
aircraft design and the inevitable noise would be located else- 
where. 

Thousands of air travellers fly weekly from Southend, 
Manston and Ferryfield coastal airfields. Passengers travel from 
London by coach, electric-train and private car. If these people 
(travelling mostly on short-haul holiday flights to the Continent 
and N. Africa) are satisfied with these surface arrangements 
and the air side is economical (which it is under private enter- 
prise), doesn’t it seem reasonable that long-distance air- 
travellers of the future could be satisfied too? 

Pinner. Joun A. McDona.p, 

C.B.E., A.F.C., R.A.F. (Retd.). 


Britannia Operating Results 
OUR issue of Jly. 8 mentions the fact that 93% of all 
Britannia revenue departures do not suffer engineering 
delays. May we take this opportunity to point out that the 
figure does not include Transport Command aircraft as stated. 
but is confined to commercial users, owing to the different 
nature of military operations. 

The flying times quoted do, however, include hours flown by 
the military Britannias. During June, total time was about 
16,000 hours, with a further increase expected as sitmmer 
schedules build up to the usual August-September peak. 

C.P.A. in June produced the highest individual Britannia 
utilization to date, 14.4 hours per day. Their steadily increasing 
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overall fleet utilization, nine hours per day, was slightly less 
than that for British United Airways’ four Britannias and also 
rather less than the 10.1 and 11.07 hours/day produced, respec- 
tively, by the B.O.A.C. and El Al long-range Britannia fleets, 
one of the former averaging 13.3 hours/day throughout the 
month. 

El Al’s performance is amplified by the fact that it was in 
association with an engineering delay rate of 3.8/100 departures 
(or 5.3/100 departures if a few additional delays due to such 
aspects as tyre wear are included). During the first half of 
1960, their engineering delay rate has, incidentally, been about 
5/100 departures, a figure which is representative of that 
achieved by most other Britannia operators. 

Filton, Bristol N. H. Woop. 

(Service Department, Bristol Aircraft, Ltd.) 


LAV OOO One 


As of now. Lately I’ve been collecting examples of 
dreadful Americanese. Such as unitized, retrofitted, 
heat treat, destruct button, and “ he made a successful 
intercept.” Now Bendix announce a weather data 
electronic brain to help “ missileers.” Woomerangers 
= probably welcome this aid to planning Black Nite 

ites. 


* 


That’s Telling Them. Rolls-Royce reticence to 
announce anything, even an achievement, until it is 
indisputably in the bag, has apparently communicated 
itself to Hispano-Suiza, the French company who 
make R-R engines under licence. Speaking of the 
negotiations for them to build the Tyne, they 
announce “ Official information on this subject will 
be released as soon as possible, and not before.” 


5 


Talking Down. “If private flyers want to get 
around more freely they'll have to install adequate 
radio—and learn how to use it.” (From a recent 
statement.) 


"EMERGENCY! EA? OK, E for ECHO, 
M for-ér-MIKE, £ for EOHO, B for 
...or KOGER ~ No, ROGER! £h 7 

R fr ROGER, O for OBOE, G for 

-tr- GOLF... No, CAF! Yon play its. 
On a Cowrdt... Ne, Jin woke On 


Course... ThatS The be 
What ?Ck, all right -E or PHO.” 


* 


Awful Glimpse. My young son looks like 
following in Dad’s dragging footsteps if he’s not 
careful. Hearing a radio singer announce her next 
song as “La Vie en Rose” he asked me, with a 
disarming seriousness, if the song was about an 
aeroplane taking off. Then, seeing I wasn’t with him 
on this one, he wrote down “ L’Avion Rose.” Oh, 
well. 


* 


And that reminds me of the description of the 
grumbling son of a grouchy father as “a block with 
the old chip.” 

as 


From My Favourite Line Book 
“We are now fully operational—that is, we are in 
a continual flap instead of having only isolated 


confused situations.” 
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Industry Record 


A Power Unit Contract 


Houchin, Ltd., of Ashford, Kent, have 
received a Government contract valued at 
nearly £500,000 covering the supply of 
400-c.p.s. ground support generating sets 
for V-bombers. This order is reckoned to 
be one of the largest single contracts 
placed for this type of equipment. 

These Houchin ground power units 
have been designed to cater for the 
requirements of both civil and military 
aircraft employing ac electrical systems. 
The equipment is the result of over six 
years’ research and is claimed to be the 
most advanced ground support equipment 
in the World. 

According to the company, its Mk. 3 
400-c.p.s. ground power unit sells at a 
figure some 50% lower than that for 
comparable equipment produced by 
foreign competitors. This, it is hoped, will 
assist considerably in the company’s 
endeavours to capture a larger share of 
the overseas markets. 


A Radiographic Service 


From the Industrial Division of Watson 
and Sons (Electro-Medical), Ltd., of 
North Wembley, comes news that they 
are making available in the U.K. cobalt 
60 sources for radiography with the 
extremely high specific activity of 100 
curies/grm. These sources—which are 
now being prepared by Atomic Energy of 
Canada, Ltd.—are made up from nickel- 
plated cylindrical pellets of cobalt measur- 
ing 1 mm. x | mm. They are double- 
sealed in welded stainless-steel capsules. 

High specific activity material of this 
sort has a particular advantage in that 
sources prepared from it are extremely 
small for their output. As a result sharper 
radiographs can be made; or, alterna- 
tively, shorter source-to-film distance can 
be used—which considerably reduces 
exposure time. A_ further advantage, 
particularly with the kilocurie sources for 


NEW EQUIPMENT.—Ekco Type CE178 

automatic VHF direction-finding equip- 

ment has now been installed at Guernsey 

Airport. Two indicator units are em- 

ployed—one in the control tower (seen 

here extreme left) and one in the radar 
room. 


radiography, is that the small dimensions 
give a lower degree of the wasteful self- 
absorption within the source. 

A wide range of standard sources made 
up from 100 curies/grm. material is now 
readily available. 


Reducing Fire Risk 


Aeropreen Products, Ltd. has 
developed a “ flame-retardant ” polyether 
foam material which will reduce fire 
risk wherever upholstered seating or 
furniture is used. Use of this will reduce 
the risks of fire arising from dropped 
cigarette ends, flying sparks and unex- 
tinguished matches. 

This flame-retardant foam contains an 
intermediate ingredient, which becomes 
an integral part of the treated material. 
It cannot be leached out by dry cleaning, 
laundering or use of any detergent or 
other grease or stain solvent. The flame- 
retardant intermediate becomes part of 
the molecular structure of the foam and 
maintains its flame-extinguishing proper- 
ties throughout the material's service life. 

Inclusion of the flame-retardant does 
not affect any of Aeropreen polyether's 
performance characteristics, including its 
compression set and tensile strength. The 
treated foam is now available to order in 
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all three grades of Aeropreen one-shot 
polyether foams. When present stocks of 
untreated foam are exhausted the com- 
pany intends to “ build-in” the flame- 
retardant properties to all their foams. 

These Aeropreen flame-retardant foams 
have passed satisfactorily the laboratory 
tests laid down by the American Standards 
for Testing Materials specification. For 
this test a small piece of foam is clamped 
between metal plates, leaving an exposed 
area measuring 6 in. by 14 in. A gas 
flame is placed in contact with the lower 
edge of the material and remains in posi- 
tion throughout the test. Foams cannot 
be described as “ self-extinguishing” or 
“ flame-retardant ” unless they extinguish 
their own flame at least once in the course 
of the test, 


Welding Charts 


First in a new series of Sifbronze 
Welding Data and Instruction Charts 
has just been published by the Suffolk 
Iron Foundry (1920), Ltd. Intended for 
quick reference it gives, against all the 
commercial metals in general use listed in 
alphabetical order, weld preparation 
details, melting point, filler rods, fluxing, 
flame setting, weld technique, and other 
data of interest to small welders. 

The chart is printed on stout card-paper 
and measures 24 in. by 20 in. It may, be 
obtained from the Suffolk Iron Foundry 
(1920), Ltd., Stowmarket, Suffolk, for 


ls. 6d. post paid. 


Aviation Calendar 


ny. 
Lasham.—-Gliding week, organized by the Inter- 
Services Gliding Club; until Aug. 7 
Aug. 1 
Chobham.—Air Display by the Tiger Club at 
Fair Oaks Acrodrome. 


Aug. 3 
Loadoa.— Polish Official Film of the 1958 World 
Gliding Championships at the Kronfeld Club, 
Basement, 74 Eccleston Square, §.W.1, at 20.00 hrs. 


Aug. 7-17 


Mousatchevo, or. Sofia.World Parachuting 
Championships, organized by the Bulgarian Acro 
Club 


Aug. &-11 
Seattle, Washington... Western National Mecting 
of the American Astronautical Society at the 
Olympic Hotel 
Aug. 10 
Londoa.—-_M.T.C.A. Air Miss Film, at the Kron- 
feld Club, Basement, 74 Eccleston Square, S.W.1, 
at 20.00 hrs. 


Aug. 14 
Elstree Acrodrome.-Tea Patrol. organized by the 
Elstree Flying Club 
Aug. 16 
Leadoa.—Metal Physics Committee of the Insti- 
tute of Metals lecture. “‘ The Physical Nature of 
Plastic Flow.” by Dr. J. J. Gilman. at the 
Institute of Metals Headquarters, 17 Belgrave 
Square, S.W.1, at 18.30 hrs. 


Aug. 17 
Lendoa.—Kronfeld Club talk on the National 
Gliding Week, at the Basement, 74 Eccleston 

Square, S.W.1, at 20.00 hrs. 

Company Notices 
New Companies 

Air Transport (Engineering), Ltd. 
(663,377). Private co. Reg. Ine. 27. Cap. £100 in 
£1 shs. To carry on the business of designers, 


manufacturers of and dealers in aeroplanes, etc 
Sols.: Hextall Erskine and Co., 135 147 Cheapside, 
E.C.2. 

Thomas and Co. (Chartering), Ld. 
—~Private Co. Reg. Ine. 30. Cap. £100 in 
£1 shs. To carry on the business of owners and 
operators of ships, aircraft and vehicles, etc 
Director: Geoffrey T. Smith, 24 Noctorum Avenue, 
Birkenhead. Reg. off.: Tower Building, Water 
Street, Liverpool. 

Animal Air Care, Lid. (663.881).—Private co. 
Reg. Sly. 1. Cap. £1,000 in £1 shs. To undertake 
and care for the well-being of animals being trans- 
ported by air. etc. Directors: Leslie S. Mason and 
Annette P. Mason, both of 28 Upper Sutton Lane, 
Heston, Middlesex. Sec.: Annette P. Mason. Reg. 
off: 6 Tudor Parade, London Road, Hounslow, 
Middlesex. 

Pickrell Fearn White and Poole, Ltd. (664,014). 
—Private co. Reg. Jly. 1. Cap. £100 in £1 shs. 
To carry on the business of designers, engineers 
relating to aircraft and genera! engineering and the 


William 
(663.852) 


manufacture of aircraft equipment and components, 
etc. Directors: Sidney H. Pickrell, 40 Sharmans 
Cross Road, Solihull. John C. Fearn, 100 West- 
wood Road, Sutton Coldfield (both directors of 
Pickrell Fearn, Lid.). John White and Arthur E 
Poole (both directors of White and Poole, Ltd.) 

<= Marion J. Longdon. Reg. off.: 9a The 
Bridge, Walsall. 


Increase of Capital 
Air Products (Great Britain), Lid. (103,881!) 
Acrefair, nr. Wrexham. Inc. by £945,155, in 


500,310 “A” and 444,845 “ BB" shs. of £1 cach, 
beyond the reg. cap. of £54,845 (on January 19, 
1960). 


Personal Notices 


BIRTHS 

Firmin.—On Jiy. 15, at R.A.F. Hospital, Cosford, 
to Con, wife of Fit. Lt. R. W. Firmin—a daughter 

Ford.—On Jiy. 13, at R.A.F. Hospital, Nocton 
Hall. to Elisabeth (née Geall), wife of Fit. Lt. 
H. A. Ford—twin daughters 

Griffiths.—On Siy. 10, to Jennifer (née Stafford), 
wife of Fit. Lt. Michael Griffiths—a son. 

Murray-Alstoo.—On Jly. 11, at Williamstown, New 
South Wales, to Emily (née Burke), wife of Fit. Lt. 
Michael Murray-Alston—a daughter. 

Thergood. Tiy. 15. at Sutton and Cheam 
Hospital, to Audrey, wife of Derek O. Thurgood, 
publicity manager of The Fairey Co., Ltd.—a 
daughter. 


DEATH 
Lewis.—On Jiy. 12, Sqn. Ldr. G. Bruce Lewis. 
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GOODYEAR AND 
ELECTRO-HYDRAULICS 


The resources of Goodyear Aviation Division 
both in England and U.S. combined with those of 
Electro-Hydraulics Limited offer the British 
Aircraft Industry a service second to none. 
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GOOD/YEAR ) 
— AVIATION © “ 


FOR EVERYTHING UNDER THE AIRCRAFT 


The range of products includes:- 
TYRES - WHEELS - BRAKES - ANTI-SKID EQUIPMENT - UNDERCARRIAGES - HYDRAULIC SYSTEMS - BRAKE CONTROLS 
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AT LONDON 
AIRPORT 


ae 


Component overhauls 
Maintenance 
Modifications 
Aircraft catering 
Design facilities 


Technical and traffic handling 


* 
* 
* 
* 
* 
a 
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Conversions 


ALL TECHNICAL SERVICES CARRIED OUT TO A.R.B. STANDARDS IN FULLY APPROVED WORKSHOPS 


Enquiries to : SALES MANAGER 


EAGLE AIRCRAFT SERVICES LTD 


London Airport, Houns/ow, Middlesex. Telephone : SKYport 3611 
Telex: London Airport 25802 
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ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received 
RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 
TERMS—Strictly net and prepayable. Monthly 
accounts for settiement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics," Bowling Green Lane, London, 
1 


&.c 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


17 


AIRCRAFT FOR SALE 
R. K. D’&™™*: L™: 


EXECUTIVE AIRCRAFT 


R' CENT increased sales of Doves Rapides, 
Apaches, etc., ove : ever-growing demand 
Your attention is c to a wide cross-section, 
including a superbly equipped and maintained 

D. H. Rapide Mk. IV (with 80 h.p. more than 
the standar giving vastly improved 
single-engine quipped as a de luxe 
adjustable armchairs, tabies, toilet, 
cabinet really exceptional radio 
hannel VHF, ADF, ILS/VOR 

a real bargain at £3,950 
Apache, 1957 Super Custom with bag 

pilot Ooh rs on engines props. 
instruments. dual VHF and ADF, duty paid £11,650 
D' HAVILLAND Dove. 0 hours on engines and 
sin Check 5, 4 V arm chairs 

tables and toilet, VHF ADF 3,250 
CTOBER 1959 Autoflite Apache 101 hours, 
total time <« ¢ seats, this aircraft is virtu- 
bargain at, including 


two 1956-57 Super Custom 
immedi ately available at around 
one with ADF as well as VHF and two more 
way from New York, one for £2.995 delivered, 
superb Cessna 170B with 12 channel VHF, 
Omni, and LF rec., also for £2,9% 
K. DUNDAS. LTD., Dundas nee 59 Saint 
e James's St.. London, S.W.1 Phone, Hyde Park 
717 $45-12 


OLLASONS pay full P.P.I course at club 

your choice when you contract to buy a Jodel 
For details of this and of the Turbulent and rebuilt 
Tiger Moths, phone Croydon 5151. or write Rollason 
Aircraft and Engines, Ltd Cryodon Airport. zzz-753 


USTERS J.1.N. 4 seats, L.R. tank, radio, gencra- 

tor, 12 months’ C of A £1,350 Box A451, 
care of THe AEROPLANE AND ASTRONAUTICS 

545-2 

__ Apache, 1957 model, fully equipped. radio 

).F., automatic pilot, rotating beacon, Custom 

5-sez - red and black, zero hours engines and pro- 
pellers. immediate delivery, £11,250 Duty paid 

ONDON AERO CLUB. Panshanger Aerodrome 

Hertford Essendon 305 545-6 


EXECUTIVE 


D' H*" AND i 


TOTAL TIME 1,146 HR 


B®* A403, 


Care of THe AFROPLANE AND ASTRONAUTICS 
545- 


OUR D.H. Dove Mk. 1B full airline standard, 
excellent condition, available immediately from 
£9,000 Channel Airways, Southend Airport, Essex 
Phone, Rochford 56460 545-17 


P" TER Ee AND ee 
— ASON |. cana 


ILES Messenger 11A, Cirrus Major III, 329 hours 
airframe 829 hours. since ¢ 28 hours, 
solo tae blind flying ane Ekco four- 
\ t of expires £1,250. 
ILES Hawi Major, £550 0.n.0 


URTHER details on request “ Tresa.”” Kirtling- 
ton near Oxford Phone Kidlington 3061, 
Ettington 238 547-9039 


EMINI Twin Minor IIs, dual controls, radio, for 
sale or hire Full details apply Pedigree Cars, 
340 Euston Rd., N.W.! Euston 7889 $45-1111 


£2, 995. New lowest-priced American 2-place 

tricycle-geared te — trainer the 
Acronca Champion. over 10.000 built, the favourite 
of Pe schools. Contact Maitland Drewery, Biggin 
Hil zzz-757 


Airport 


W.S. SHACKLETON LTD 


a" 


Europe’s Leading Aircraft Brokers 
offer 


SURVEY PRINCES 


We are proud to be able to offer on 
behalf of the Government of Tangan- 
yika a fleet of three Percival Prince 
aircraft, fully equipped for survey 
work. 

These aircraft have been maintained 
to the highest standard, and are avail- 
able now as a result of the successful 
completion of their work. 

They are offered ex Dar-es-Salaam 
for delivery anywhere in the world, 
together with a complete spares pro- 
visioning for the operation of the fleet. 
Full particulars of price, etc., are 
available from: 


W. S. SHACKLETON LTD., 
rs Piccadilly, London, hove . 


hone : 
HYDe Park 2448-9 Shackinad. ‘Lendin 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED ADVERTISEMENTS 


‘The Aeroplane and Astronautics.” Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
co have r ‘lies sent care of “ The Aeroplane and 
Astronaut.cs,"" may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of “ The 
Aeroplane and Astronautics,’ Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: 
London, E.C.1, England 
3636. Telegrams: * 
Telex: 23839 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone: 
Coventry 27414. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413 


Bowling Green Lane, 
Telephone: Terminus 
‘Pressimus London Telex.” 


PPrAccio 
of GENOA 


5 popular P.166 Execu- 
tives have been bought by 
British business flyers 
during the first year that 
it has been in production 


British Representatives 

AERO-ENTERPRISES 
(Boreham Wood) Ltd. 

17 Drayton R¢., Boreham Wood Herts. ELS 2688 


GTON3444/5 OXFORD 


PBY 5A. 


TWO AMPHIBIANS CONVERTED FOR 
rWO-CREW CARGO-PASSENGER USI 


B°* A404, 


Care of THE AEROPLANE AND ASTRONAUTICS 
$45-1 


Aircraft Wanted 
CRAP aircraft aluminium and stainiess 
urgently required wton Metals, Ltd., L 
St. Mary's. near Warrington, Leigh 1444-5 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


REGIONAL AIR TRADING CO., Croydon 
Airport, for ne ide spares of every description 
Phone, Croydon 8521 727-714 


HILLIPS AND WHITE, LTD 


zzz-711 


HE leading stockists in the U.K. for: Instruments, 
navigational equipment, electrical components and 
parts, and Re ae accessories. Spares for de Havilland 
Gipsy Major and Queen serics an Armstrong 
Siddeley Cheetah IX. X and KV engines 
QUEEN'S GARDE pit _ London. w.2 Phone 
Ambassador 86 si, 2 Cables, “ Gyrair 
London 722-748 


EPAIRCRAFT, LTD The Common. Cranleigh, 
Surrey (Cranleigh 536), for instrument = a 
pilot overhaul 2-749 


OLLASONS for Tiger Moth spares and for Gipsy 
engine overhauls and spares Croydon sex A. 986 
AlCe R AME par for Dakotas Harverds, "beer 
Argus, Beechcraft, 
Mosqui Engine spares for 
& Whitney s Siddeley, Vecomina, . 
es and instr all types of aircraft. 
Dakot ‘ rs please note, we offer a 
limited nut r of genuine brand-new Bendix 
8 a reasonable price 
5 W ALTER, " TD., The Drive, Horley, Surrey. 
« Phone. Horley 1420 and 4294, Cables, 
2, Horley 


Aircraft Accessories, Spares a 
Components Wanted 


RADAIR, LTD., urgently require ground starter 
unit suitable for Viscount aircraft, must be diesel- 
engined and supply 2.000 amps. at 28 volts Unit 
requiring overhaul considered. Full details to Supplies 
Manager, Tradair, Lid., Southend Airport, 


HELICOPTERS 


ELICOPTERS SERVICES LTD.. offer their 
aircraft for all charter services 96 Piccadilly, 
London. W.1 Gro 5495-6 zz-7 


CLOTHING 


R A. F Officers’ uniforms for sale. new and 
. « reconditioned. Fisher's, 86-88 Wellington 
st.. Woolwich Phone 1055 Kit also purchased 

2. 


2-721 
CONSULTANTS 

R H. STOCKEN, F.R.Ac.S., Eagle House, 109 
« Jermyn St., S.W.1. Whitehall 2777-9 zzz-743 
AN L. S. McNICOL, London School of Air Naviga- 
Pilot and navigator training with advisory 
33 Ovington Square, Knightsbridge, S.W.3 
8821 721-746 
Ww SUTTON (CONSULTANTS) LTD.. 7 

e Lansdown Place, Cheltenham. Phone ory 

47- 


CRACK DETECTION 
NUSED American Magnaflux crack 
complete and in perfect condition. 
lifts (Burleigh of Wembiey), Lid., 
Empire Way, Wembiey 0211 


HIRE AND CHARTER 
APIDES for hire and charter. A. J. Whittemore 
(Aeradio), Ltd., Biggin Hill Aerodrome, Kent 


W. S. Shackleton, 
1 545-14 


5346-9035 


ICKERS Viscounts for charter 
Ltd., 175 Piccadilly, London, 


Te ie a 
te , = = a 52 = c a a = ee =e - a — ee” 3 . = 
. . 77 ; 

‘ oy 
ney 
34 
ay 
é at aa 
— . a ee 
leis 
7g 
a 
cee: 
Pe ae 
a 
a Ae: 
- te a 
ee ae 
ies 
Sy 
mak. 
ee es 
< ee aay: 
| OP Se ea 4h 
‘ ed —_ % = : ro 
é ooh a: é : ay 
bi au F oa, 
| cae re 
i ‘ _ P ee 7 23 : 
$ > ' Pi a 2s ae 4 74eg 
i » 2 oth 4 esd : aia 
Se 4g Ta 
pe a po tet 
————EE ‘es hy 
PS 
| 6 ; : ‘a 
steel : pages src 
owton = > hia 
. aa 
| | 7 i: The 
| ee cs 
ae 
eS ha 
, | P a fhe 
| | Oe 
ae 
| | oe 
; \ | ae 
| — 7 a 
° oa he 
: og 
og 
oe 
| ee 
| oe cs 
w% 
ecient cacti melita e ey e 
a " 
| * “(Soe 
» ae 
Po PE : - ae 
— —_ rea 
Po fs Rl o 7” 
er a 
= eit : | ae: 
: + 
| a" : | | o 
| i. . 8 ged 
- ER 16 E 0 yr 
M | PIPER TRI-PACER 160] 2h 
x . | a * _. 
M eee 
es ron - 
detector, ies 
‘lew Fork: ue oe 
: : ne Works, : ae 
es 8 q ; < : 
sp i oe . Re: 
: EE £ EO R : a 
“ts : a 31 ‘ pe 
ie ic | VS . 
: a ae a de Se SG aa 


THE AEROPLANE 
and ASTRONAUTICS 


HIRE-PURCHASE 
ORROW money on your acropiane. We will pur- 
chase your machine and sell it back to you on 
hire-purchase over two years. Raymond Way Motors 
Lid., Kilburn, London, N.W.6, 547-9033 


NOTICES 
Al® TRAxsrort ADvisony Councit 


HE AIR TRANSPORT ADVISORY COUNCIL 
gives notice that they have received the under- 
mentioned applications to operate scheduled air 
services 
FROM BKS AIR TRANSPORT. LTD. OF 
BERK HOUSE, BAKER ST.. LONDON, W.1:— 
APPLICATION NO. 2184/1 for an amendment 
to the terms of approval of the All Freight Service 
which they are authorized to operate with Dakota 
aircraft between Leeds/Bradford and Belfast. 
return flights weekly 
as to enable them to operate 
route Leeds/Bradford and/or 
Liverpool-Belfast 


FROM ST PRWAyS LTD., OF LIVERPOOL AIR- 
PORT, LIVERPOOL, 24, for the following services 
with Dakota and Dis aircraft, for the carriage of 
passengers, suppicmentary freight and mail, for seven 
years from the dates shown:— 
APPLICATION NO. 4406 for a seasonal Normal 
Scheduled Service om the route Belfast and/or 
Dublin-Newquay. at a frequency of nine return 
flights weekly from May to October cach year from 
1961 


APPLICATION NO. 4412 for a U.K. Internal 

Service on the route Dundee and/or Glasgow 

(Renfrew)-Liverpool and/or London, at a frequency 

of 10 return flights weekly with Dakota aircraft (or 

. five return flights weekly with DC4 aircraft), from 
October, 1960, 


APPLICATION NO. 4413 for a Normal Scheduled 
Service on the route Manchester and/or Liverpool- 
Cork, at a frequency of 20 return flights weekly, 
from the opening date of Cork airport 
APPLICATION NO. 4414 for a Normal Scheduled 
Service on the route Liverpool and/or Newcastle- 
Copenhagen and/or Stockholm, at a frequency in 
accordance with traffic demand, from October, 1960 


FROM EAGLE AIRY aye. LTD., OF 40 EDGWARE 

ROAD, LONDO 
APPLIC arene hes 4405 for a U.K. Internal 
Service with Viking. DC-6C and Viscount aircraft 
for the carriage of passengers, supplementary freight 
and mail between London Airport and Jersey at 
a frequency of six return flights weekly with Viking 
aircraft (or equivalent capacity with Viscount and 
DCC aircraft) from Jne. 3 to Sept. 30, 1961. 


FROM BRITISH EUROPEAN AIRWAYS, OF 
BEALINE HOUSE RUISLIP, MIDDLESEX:— 
APPLICATION NO. 4407 for an amendment 
Reserved Route No. 35 in Schedule 
the Terms of Reference issued by 
Aviation on Jly. 30, 1952 (London-Nice 
Rome-Athens-Cyprus), 60 as to enable the 
Corporation to omit the intermediate stops at their 
discretion. 


FROM AIRLINES eaesey LTD., 
AIRPORT, ST. PETER, JERSEY, C.1 
APPLICATION NO. 4409 for a Normal Scheduled 
tially with Dakota and Heron aircraft 
also with Herald and Avro 748 aircraft, 
carriage of passengers, supplementary 
and mail between Coventry and Dublin at 
frequency of three return flights weekly 

increasing later in accordance with traffic dema 

for seven years from date of approval. 


FROM SILVER CITY AIRWAYS, LTD., OF 62 
BROMPTON ROAD, LONDON, 58.W.3 

APPLICATION NO. 4410 for a Normal Scheduled 

initially with Hermes and Dakota aircraft 

also with Viscount aircraft, for the 

passengers, supplementary fre ght and 

route Lydd and/or Manston-Basie at 

a frequency of three return flights weekly with 

Hermes or Viscount aircraft (or equivalent capacity 

with Dakota aircraft) from November to March 

each year and in accordance with traffic demand 

from April to October each year for seven years 

from date of approval 


FROM ORION AIRWAYS, LTD., 
AIRPORT, HORLEY. SURREY:— 
APPLICATION NO. 4411 for a U.K. Internal 
Service initially with Viking aircraft and later also 
with Viscount aircraft for the carriage of passengers, 
supplementary freight and mail on the route Bourne- 
mouth (Hurn)-Liverpool-Belfast at a frequency of 
four return flights weekly for seven years from 
January |, 1961 
These applications will be considered by the Council 
under the Terms of Reference tssued to them by the 
Minister of Civil Aviation on July 30, 1952. Any 
repcqnontations or objections with regard to 
cations must ¢ made in writing 
and must the Council 
of_ this advertisement, addressed 
Transport Advisory Council, 3 Dean's 
S.W.1. from whom further details of 
the applicat ions may be obtained When an objection 
to an application by another air transport 
grounds that they are applying 
part of route in question. their 
appl cation, already submitted to the Council, 
should reach them with n the period allowed for the 
making of representations or objections 


PACKING AND SHIPPING 


PARK, LTD., 143-9 Fenchurch St 
Phone, Mansion House 3089. Official 
packers and shippers to the aircraft industry. zzz-674 


PHOTOGRAPHY 
EROPLANE photographs, 5,000 ate, includ- 
i 1914-1 warplanes, latest U.S British 
Ks. 5S} by 34 in., 8s. per dozen. Lists ~¥, specimens 
28. 6d. post free Also thousands of ships and rail- 
ea! Photographs, Lid.. 


OF STATES 


OF GATWICK 


$45-7 


ways Victoria House 
Southport 545-13 


PERRY ZERO reader, Type ZL1 course selectors, 
control panels, flight computers and indicators, 
three complete installations in stock A. J. Whitte- 
more (Aecradio), Lid.. Biggin Hill Aerodrome, Kent. 
222-0729 
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Airline Air Spares Lid. 


Associated with 


T. D. Keegan Ltd. 
DC.4 SPARES 


FULLY RELEASED 


AILERONS L.& R. hand $1093. 
ELEVATORS $913.75 
RUDDERS $1155.62 
TAILPLANES $1061.02 
WING TIPS $349.38 
TAIL CONES $688. 
WING FLAPS... $1777.75 
MAIN UNDERCARRIAGE $2267.58 
NOSE WHEEL TYRES . $64.50 
SADDLE ASY. NOSE 

WHEEL is -. $170.39 
All the above plus over $250,000 of 
rotational and airframe spares, are: 

* EX STOCK 
* IMMEDIATE DELIVERY 
* A.R.B. AND C.A.A. RELEASED 
PAYMENT IN ANY CURRENCY 


Write, phone or call today. 


AIRLINE AIR SPARES LID. 


le 


SOUTHEND AIRPORT 
ESSEX 


Telex 
1943 


SOUTHEND-ON-SEA, 
Telephone: 
ROCHFORD 56881-2-3 
For A.O.G. services after office hours: 


"Phone Mr. Edwards, Southend 47828, or 
Mr. Noble, Southend 43863, 1* 


ORR RRO FORK kkk kok 


ORO ROROROR Rok Rokk koko kok OR gO R ROP Rok kok koko k toto kook ake ake ak 
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AVIATION TRADERS LTD 


Cruises at 125 m.p.h, 
Full dual control 

Full instrumentation 
Automatic stall warning 
Cabin heat 

All-metal construction 
Range 450 or 900 miles 
Consumption 11.5 g.p.h. 
Glider and banner towing—all models 
3 year C. of A. 

6 months warranty 

Full spares backing 
Pool exchange 

Fixed price servicing 


Price £2,000 
Standard 4-seat Model. 


AVIATION TRADERS LTD 


Southend Airport, Southend, Essex 
Rochford 56491 
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TR12D, STR9Z, ETRSX and most other British 

and Fes VHF R/T equipment always in 
—— R.B.-approved design installations into any 
type of civonie A. J. Whittemore (Acradio), Lid 
iggin Hill Aerodrome, Kent. 222-0730 


ADAR height-finding cabins, type 13/6, practically 
complete ers required Box AOll, care of 
THE AEROPLANE AND ASTRONAUTICS. zzz-718 


SITUATIONS VACANT 
F.R.Ae.S., A.R.B.Certs.. A.M.I.Mech.E., etc., on 
“no pass, no fee” terms. Over 95% successes 

For details of exams and courses in all branches of 
a work, aero engines, mechanical engineer- 
etc., ee for, 148-page handbook—free—B.1.E.T 
(act 703), 9 Wrights Lane, London, W.8 
z2zz-740 
NTERESTING position offered to suitable applicant 
as secretary/shorthand typist to managing director 
of flying school. Vacancy August 8 Accommodation 
available at special club rates. Apply, stating qualifi- 
cations anc salary required, The Wiltshire School of 
Flying, Ltd., Thruxton Aerodrome, Andover, Hants 
-9031 


Rose THAL 
WISHES TO ENGAGE 


Cooseany P' LO! 


Commercial Licence and Instrument 
Rating, minimum. In addition to outstanding flying 
and navigational qualities and recent commercial 
flying experience, we are looking for 4 man of decisive 
character with good general education and personal 
appearance and preferably having some knowledge of 
German. Only those candidates will be considered who 
are capable of and interested in carrying out other 
duties and who will apart from flying be interested in 
subsequently embarking on a normal business career 
with our firm. 


MR. GRIFFITH, BIGGIN HILL 2233 
can be referred to df desired 


_ NTHAL eons LLAN A.G., 


SECRETARIAT PHILIP ROSENTHAL M.A 
SELB. BAVARIA, WEST GERMANY 


With = current 


OST analysis. aircraft maintenance: Post available 
with established air transport company for experi 
enced engincer with ability to investigate and analyse 
labour costs Apply. indicating salary expected, tu 
Box A452, care of THE AEKOPLANE AND ASTRO 
NAUTICS 545-4 


© laa aaa OF | = — 


A= ee go Cpyretes 


QUALIFICATIONS: Candidates must have success 
fully completed an approved course in Air Traffic 
Control and have had a minimum of 3 years watch 
keeping experience as an Air Traffic Cx 
They should possess G.C.E., School 
equivalent Flying experience and 
radar desirable 
AGE: 24-35 
Air Traffic Control duties at Hong Kong 
airport 
TERMS OF APPOINTMENT: On probation (2 years) 
to the permanent and pensionable establishment with 
emoluments in scale £1,200-£2.865 per annum 
Free passages Quarters provided at rental if avail 
able, Free medical attention Generous leave 
Taxation at local rates. 


Apply to DIRECTOR OF RECRUITMENT, 


— AL cy FICE, 


LONDON, S.W.! 
State full name, age, qualifications and experience 
Quote BCD 98/51/01/G3 §45-10 


knowledge 


DUTIES 


AST AFRICAN AIRWAYS (NAIROBI) require 

three Reservations Control Officers. qualifcations 
three years airline experience reservations control 
desirable background counter sales work Three 
Passenger Reservations Officers. qualifications mini 
mum three years airline experience, counter sales and 
reservations, I.A.T.A itineraries / correspon 
dence Favourable salary housing assistance 
U.K. leave, car allowance Apply P.M B.O.A.¢ 


A.C., Ltd., Stratton House, Piccadilly, London, W.! 
545-8 


AVIATION DIVISION 


| emonncead grat L "Boge — 


REQUIRES 


A AND ® ——— p OmaERS 


(S.1, 5.2 and 6.1) 
a AND areas | aia aca 


for assembly and maintenance work on light British 
and American aircraft 


Apply with full details of experience and qualifications 
to 


Chief Engineer. 
AVIATION DIVISION, 


— — e | 
OXFORD AIRPORT, 


KIDLINGTON. $46-9033 


bg mature pilot for light charter and 

instruction on ons 

Minimum qualifications C.P.L 

rating Apply. Chief Pilot, Yorksh re Flying Services 

Litd., Leeds Bradford Airport Rawdon 3840 
$45-20 
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SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


35 PICCADILLY W.I. REG 8494 


HANDY DRAWER 
UNIT 


42” high « 13” wide x 12” deep 
20 drawers as illustrated. 


ONLY £7 15s. Od. 
IMMEDIATE FREE DELIVERY 


Each drawer 
5” wide = 3” high x 114” long. 
% Heavy gauge steel, stove 
enamelled dark green. 


i 


: 
% 
F + 


%*% Write now for list of other 
sizes. 
ROCHDALE METAL 
PRODUCTS 


f 


Devon Street Works 
Tel.: ROCHDALE 40078 


For fully approved 
A.G.S. & A.N. hardware, 


AIR PARTS 
LIMITED quick service, enormous 


403 Caledonian Rd., 
London, N.7 
Tel.: North 5018-9 


Cables: Aircaly, 
London, N.7 


range. Monthly Catalogue. 


Overseas enquiries 
welcome. 


PERFECT 

$$ PRECISION 

Zt >») AIRCRAFT 
SPRING WASHERS 

TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


THE BRITISH AIRLINE 
PILOTS ASSOCIATION 


81, New Road, Harlington, Middx. Tel.HAYes 3442/3 


Membership open to ail Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


PARK PLUGS 


C268 
RC5/3 
RC5/4 
RB19/R 


R338 
R568 
LBI/1 
KBI/1 


Also many other types covering most of 
the British and American Aero Engines. 


ALL EX STOCK at below current prices. 
STARBAVIA LTD 


Redfields Works, Church Crookham 
Nr. Aldershot Hants 
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ADIO engincer, aircraft licensed, to take charge 
new base at Elmdon Airport Salary £900 
house provided 

licensed Viking and Dakota, pre- 
ae endorsements 

XCELLENT opportunity for keen men 


General Manager, Don 


PPLY in first instance to 
t Municipal Airport 
§45-5 


Everall (Aviation) 
Wolverhampton 


— es ee | Tha 
ae LAND ene Fee 
OF HAMBLE 


INVITE APPLICATIONS FOR THE 


APPOINTMENT 


FOLLOWING 


——  iietatatane ti | eae rate 


advanced 
other 


A senior acrodynamicist is required for 
project studies on aircraft, hovercraft, and 
airborne vehicles 
Applicants should have experience in aerodynamics 
and thermodynamics, possess a degree or ¢quivaient 
qualification with @ minimum of three years 
experience 

The appointment offers senior staff status with 
commensurat salary, generous conditions of employ- 
ment, superannuation, and excellent social and welfare 

facilities in a pleasant South Coast area 


Applications to 
THE PERSONNEL MANAGER, 


Fou AND — RAFT, | ee 


(‘HAWKER SIDDELEY AVIATION, LTD.) 
HAMBLE, NEAR SOUTHAMPTON 


Phone, Hamble 337! 546-9034 


ICENSED radio engineer with A licence and pulse 

rating required at Stanstead Airport to maintain 
Britannias and 6s, good salary offered with 
opportunity for gre with rapidly expanding 
company Please Chief Radio Engineer 
Southend Airport Radio mechanics, preferably with 
aircraft experience, also required 547-9036 


—_— M*«* HANICS 


AIRCRAFT RADIO MAINTENANCE ANI 
OVERHAUL 


FOR 


— —_——— INSPECTORS 


FOR AIRCRAFT 


Am AFT | Toate IANS 


URGENTLY REQUIRED 


RADIO MAINTENANCE 


Apply 


| tea i RAFT — Fs 


LONDON AIRPORT, 


HOUNSLOW, MIDDX 546-9038 


RITISH Aviation Services (Engineering), Limited 
have vacancy for Licensed Engineer, “ ” and 
“Cc” DC3, DC4 and Bristol 7 
Ortat n 
llowances Apr 
licences perience Group Personne! O 
Brompton d London, S.W.3 
ULLY-SKILLED air-frame and aero-engine fitters 
are required to work at the Royal Radar Estab- 
Aircraft Department Pershore, to 
Jevelopment craftsmen 
189s. Sd. plus merit pay commencing 
with assessment after probationary period 
three months and annually thereafter 
Maximum merit pay 70s., 42-hour S-day week, two 
weeks (84 hours) annual leave with pay, paid sick 
leave scheme 
XCELLENT working conditions, accommodation 
for married men may become available within a 
reasonabl period 
CCOMMODATION available immediately for 
single men Apply giving particulars of appren- 
ticeship, training and experience, to Labour Depart 
ment, Ministry of Aviation, Royal Radar Establishment 
Saimt Andrews Rd., Malvern, Worcestershire $45-19 


a ” Bie’ Pact 


NVITE applications from Flight Engineers for 
Hermes operation be on Manston, minimum 
qualifications required licence preference given 
Hermes endorsement and Maintenance Engineers 
Licence category C and/or A Pension scheme. Apply 
in writing to Group Personnel Officer, Silver City 
Airways, Ltd.. 62 Brompton Rd.,. London, w3 


lishment’s serve 


eric 


545-11 
SITUATIONS WANTED 
GRICULTURAL pilot, 2,000 hours crop-spraying 


overseas and U.K Box A445, care of 
AFROPLANE AND ASTRONAUTICS 545-x7409 


TUITION 
ENHAM LINK TRAINING CENTRE, £! seven 
day week Denham 2161 and 3171 z7z-741 


LTD provides full-time or postal 
tuition or a combination of these methods for 
M.o.A. pilot-navigator licences Classroom = instruc- 
tion can be provided for A.R.D., General, certain 
Specific types and performance schedule examinations 
Link Training Dept. at Monarch 1364 For details 
apply Avigation. Ltd 30 Central Chambers. Ealing 
Broadway, London, W.5 Phone, Ealing 8949 
zzz-0719 
ONDON AIR NAVIGATION offers 
full-time coaching with home study 
correspondence courses or combination of both for 
all aspects «nal pilot and navigator quali- 
fications Officially appointed Services 
Courses Scheme 33 Ovinaton Square, Knightsbrida« 
London, S.W.3 Ken 8221 722-755 


VIGATION 


SCHOOL 


THE AEROPLANE 
and ASTRONAUTICS 
BRITISH 
WIRE THREAD INSERTS 
Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze. 


Unified. 
MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


AIRWORK 
SERVICES 
TRAINING 
“€ PERTH * tse 


MINISTRY OF AVIATION APPROVED 
Airwork Services Led., 35 Piccadilly, London, W.1 


BRITAIN’S ONLY 
AVIATION SCHOOL 


offering a// 
“these courses :— 
* commercial and 
Private licences 
* instrument rating 
* aircraft engineering 


Save Weight 
Increase Payload 
Carry More Passengers 


Install 
MALLITE EGB2 FLOOR PANELS 
in your DC3, Viking, Ambassador 
or Viscount 800/810 Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €.2. 


Air Traffic Control Officers 


tor 
MINISTRY OF AVIATION 


Age 23 to 35. Good education and 
recent aircrew or air traffic control 
experience essential. Salaries: while 
training £775 to £1,130 according to 
age; when fully trained approxi- 
mately £950 at age 25; £1,160 at 
age 30 or over rising to £1,480. 


Promotion prospects. 


Write Civil Service Commission 
Burlington Gardens, 
London, W.1 


for application form, quoting 5084/60. 
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i and 24-hr. met. service Grass or runways Local 
accommodation from £3 lis airport, £5 15s. 6d 

Exeter Airport. Ltd... Exeter 67433; Plymouth Airport, 

Led., Crownhill, Plymouth 72752 2272-750 

NSTRUMENT rating The new July | procedures 

with VOR D4 trainers We are specialists, 

established 12 years Phone, Knightsbridge 2089. 


i 
le 


H 
ra 


M 


m 
to 


or 


most 
Contract 
Tiger, £3 128. 64 
£4 18s. 6d 
from £108 15s.; C.P.L 
from £72_ 108 
ments Full air traffic 


Link Training Services, Ltd.. 33 
3 


Gemini and 


Phone, 


advice, 
letter 
Sywell, 


THE AEROPLANE 
and ASTRONAUTICS 


XETER AIRPORT, 
AIRPORT. LTD 
comprehensive Ayling, 


LTD... AND PLYMOUTH 
offer the least expensive and 

Nr available 
rates from £2 


our 

| Ae Sag ge Messenger. 
Twin Conversion, £6 12s . courses 
from £605; Instructor’s course 
Special attention to individual require- 
control, radio aid, VHF-DF 


Ovington Square, 
ymdon, S.W 547-9018 


URREY AND KENT FLYING CLUB, Biggin Hil! 


(BN9) 2255 0.A.-approved course Tiger a 
ornet Moths, Chipmunk and Prentice Contract 
tes. Route 705, one hour from Victoria. 545-0713 


ORLEY AVIATION, LTD. (Herts and Essex 
Acro)|=6Club 1958) Aerodrome, Stapleford 
C.A.-approved private pilot's licence course, Auster 
Tiger aircraft; trial lesson, 35s.; 18 
iles centre of London (Central Line Underground 
Theydon Bois, bus 250 to club); open oe ay 
Stapleford 257 5-695 
lessons radio, D4 Link, navigation, 
instrument, commercial licences, single 
Maitland Drewery. Phone, Biggin 
zzz-758 


LYING 
private 
twin engines 
2997 


CLUB NOTICES, ETC. 
IRCRAFT EXPERIMENTAL SOCIETY, join 
now this amateur construction organization, 
location of engines, parts, etc.; monthly news- 
Write to the Secretary, 126 Overstone Heights, 
Northampton $45-1 
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BOOKS AND PUBLICATIONS 


Tvs 


Pe. of 


has been written for intelligent 
The author 


of 10 and 16 


“POWER AND 
“ Aircraft 


and Air 
AEROPLANE 


SPEED" 


surveys 


SERIES FOR 
pewar Fr. G 
AND ASTRONAUTICS, 
boys between the ages 
modern military 


AMERA IN THE SKY,” by Charles 


For more than 30 years Charlies Sims 
3 photographer of THE AFROPLANE AND 
has watched the ane a oe of British 
from a ring-side seat n 

pen and camera, enlivened with anecdote, 


flying and includes chapters on combat aircraft, ; ; 
sentinc aids and missiles. Other titles in this series Lo lhe gay ong of those eventful days. | IMustrat < 
Motorcars,” “ Locomotives” and Ships and 218 pages, 25s. net from booksellers, or ot ed. 
Shipbuilding” Mustrated. 1)2 — 6d. net Ss from the publishers, yea Press mor 
from booksellers, lis. 5d the pub- »wiing Green Lane, London, 
lishers, Temole Press Limited, Bowling Green Lane, 4 , = 
London, E.C.1. wz HE EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answers 
HE Ag -_<—_ ong Pet As. REVIEW to the many questions the intelligent layman asks 
(No tled aff of THe about the science of astronautics.’ Over 375,000 
AFROPLANE ate Astaon ae ents “4 This third copies sold in all editions Iliustrated, 212 pages 


annual 
AFROPLANE AND 


miscellany of 


illustrations 

ASTRONAUTICS a4 
lights of aviation for 
Over 250 illustrations, 
booksellers, or lis. 9 
aon Press Limited, 


in THE Ss. 6d 
high- 


from booksellers. or 9s. Sd. by post 


the publishers, 


the year ended 1958 Lane, London, E.C 
128 pages, “6d net fr 
by post from the publishers, | “WHE AEROPLANE” PICTORIAL REVIEW 
Bowling Green Lane, London, ‘No, 4) Compiled by the staff of Tue 
77r AEROPLANE AND ASTRONAUTICS. In this fourth annual 
miscellany of the most interesting photographs 
have appeared in the pages of Tue AEROPI ANE there 
are over 230 photographs grouped for case 
reference, in 12 sections New features are a Farn- 


Southend Municipal Flying School 
Commercial and Private Pilot’s Licence. 
Instructors Rating. Night Flying every night. 
No entrance fee or subscription. 

Austers £4 5s., Chipmunks £5 5s., dual or solo. 
Contract rate £3 15s. 

Municipal aay Southend-on-Sea, Essex 

: Rochford 56204 


borough section and an index providing 
ready 
illustrated 128 pages. 12s. 6d. net from bookse 
or by post 13s. 7d. from the publishers 


Limited, Bowling Green Lane, London, 


Display 


RINCIPLES OF HELICOPTER 
by Jacob Shapiro This comprehensive review 

the engineering principles governing the design 
esent knowledge in the field Illustrated 
pages, 55s. net from booksellers, or 56s 
from the publishers, 
Green Lane, London, E.C 


Great Time Saver 


. Accuracy Assured 


D.G.1. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM, BRASS & STEEL 


Sheets or Components. 


SHIMS BY “ATTEWELL” PERFECTLY FLAT & FREE FROM BURRS. 
B. ATTEWELL & SONS LIMITED 


Makers of Aircraft Components for over 20 years. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams “ Reflection-lver” 


Name Page 
a 

Aero-Enterprises (Boreham —— a: oe 
Airline Air Spares, Ltd. os ae 
Air Parts, Led. ‘ - ee 
Airwork, Led 4,19 
Attewell, B., & Sons, Ltd. - .. 2 
Aviation Traders (Engineering), Ltd. .. 5 


8 
Boulton Paul Aircraft, Led oe 
British Airline Pilots Association, The a 
British Oxygen Aviation Services 

Inside Front Cover 
Burnley Aircraft Products, Ltd. 7 


c 

Convair: a division of General Greate 
Corporation ae 

Cross Manufacturing Co. (1938) Led. oe 


Name 


io) 
De Havilland - oa Co., Ltd. 
Dowty Rotol Ltd. 


Ee 
Eagle Aircraft Services, Ltd. 


ivision) . 


H 
Hawker Siddeley Aviation, Led. 


— Electric Co., Ltd. irerate Equipment 


G 
Goodyear Tyre & Rubber Co. (Gr. Britain) Led. 


INDEX TO ADVERTISERS 
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13 


‘inside Back Cover 


16 
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Front Cover, 6, 8 


™M 
Mallinson Wm., & Sons, L 


Marconi's Wireless Telegraph C Co., Ltd. 
Ministry of Aviation 


Name Page 
P 

Palmer Aero Products, Ltd. at ons on DP 
R 

Rochdale Metal Products. . ‘os on » 
Rolls-Royce, Ltd. .. * - ‘ a. . 
Rotax, Ltd. oe - Back Cover 


s 
Shackleton, W. S., 


Southend Muricipal Firing School x ae 
Staravia, Ltd. oF oe 
T 

Titanine, Ltd. - he ‘ “a . 10 
v 

Vickers-Armstrongs aes Ltd. .. , 12 
Vigors Aviation, Ltd. és. oe 


and ASTRONAUTICS” is 
every Friday in London, England, by 
re PRESS LIMITED and is registered at the 
P.O. as a newspaper. Second class postage paid 
= New York, 

OFFICES : Bowling Green Lane, London, 
E.C.1, England. Telephone Terminus elee 
grams: “ Pressimus, poe al Telex.” Telex: 23839, 
BRANCH OFFICES: Bayliss House, Hurst Street, 
Birmingham, 5. Telephone: Midland 6616. 50 
Hertiord Street, Coventry. Telephone 
27414. | Brazennose Street, Manchester. 
Deansgate 6114-8. 12 Renheld Street, 

Telephone ; Glasgow Central 1413, 
EDITORIAL: All editorial communications and 
matter must be addressed to the editor and not to 
individuals. Drawings and MSS, or other material 
not considered suitable will be returned if stamps 
are enclosed, but the editor does not hold himself 
responsible for the sale keeping or safe return . 

anything submitted for his consideration. Payme: 
for contributions will be made following —— 


lication. 

.—Whilst every precaution 
is taken to ensure accurate printing, the publishers 
will not be responsible for printers errors or for 
errors arising out of telephonic instructions relating 
to advertisement copy nor will they be responsible 
for advertisement blocks destroyed by fire or that 
are left in their possession for more than one year. 
Advertisers must in all cases bear the cost of draw- 
photographs and/or blocks used in their 
advertisements. Copy must be supplied without 
application from the publishers, and current copy 


and blocks will be repeated if new copy is not re- 
ceived at the time of closing for press. 
vertisements are sub:ect to acceptance in writing from 
the Head Offices. Advertisement copy is subject to 
All advertisements 


e approval of the publishers. 


and contracts are accepted 
condition that the publishers 
absolute right to refuse to insert any advertisement 
without stating a reason, 
jection of advertisements, whole or part, containing 


express 


EDITORIAL AND BUSINESS NOTICES 


Orders for ad- 


and made upon the 


Sims, 
with a preface by Air C biet Marshal Sir tome 
chi 
ASTRONAUTICS 
and one of Britain's best-known aerial photographers 
aviation 
his book he recalls with 
some of his 


Temple Press Limited, Bowling Green 
zz 


reference to all makes of aircraft and missiles 
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THE AEROPLANE 
and ASTRONAUTICS 


DOWTY ROTOL FUEL FLOW PROPORTIONER 


* 

These include:- 
BLACKBURN N.A.39 
FIAT G.91 
GLOSTER JAVELIN 


HANDLEY PAGE 
VICTOR 


Member of the DOWTY Group 


1,000,000 


operational hours on 


% 
14 different types of 
military aircraft... 


CHELTENHAM ROAD - GLOUCESTER 


Teleptone: Glouces‘er 24431 
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ROTAX TEST STAND 
FOR A.C. AND D.C. 
GENERATORS 


The test stand shown gives precision 
test results onalternators up to 1S kVA, 
or D.C. generators up to 9 kW, over a 
speed range of 2,500 to 10,000 r.p.m. 
It can be supplied as a combined unit, 
with full instrumentation for testing 
both alternators and generators. With 
pressure gauges and flow indicators 
fitted, it is suitable for testing pumps, 
compressors and other hydraulic units. 
@ Unit to be tested, conveniently sited 
for observation whilst running. 

e@ Test stand supplied complete with 
load banks and an air supply for cool- 
ing unit under test. 

@ Steel cabinet with hammered finish. 


Colour as required. 


BIG RANGE... 
COMPLETE SERVICE 


Rotax have developed a range of test 
stands for all types of generators and 
alternators and one should suit your 
needs. If you require a more specialised 
instrument Rotax engineers will be glad 
to advise you. Write or telephone for 


further information. 


fouglta 


mh EE 


INDUSTRIAL GROUP, ROTAX LIMITED 


WILLESDEN JUNCTION, LONDON, N.W.10 (ELGar 7777) 


LUCAS-ROTAX (AUST.) PTY., LTD. Melbourne and Sydney, Australia. 


LUCAS-ROTAX LTD. Toronto, Montreal and Vancouver, Canada. 
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